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FOREWORD

In the current decade the United States is undertaking the exploration

of the Moon with an extensive program of unmanned spacecraft. This

program is intended to increase our scientific knowledge of the Moon

and to prepare the way for subsequent manned flights.

The present program calls for these missions tobe launched from the

Atlantic Missile Range (AMR). The experience gained by the Jet Pro-

pulsion Laboratory (JPL} to date in the Ranger Program has shown

that a number of problem areas exist in providing information to the

A1VIR in time to enable them to plan instrumentation support of these

missions.

This document, as well as EPD-92, Conic Approximations for Centaur/

Surveyor Lunar Trajectories; EPD-95, Conic Approximations for

Atlas/Agena/Ranger Lunar Trajectories, 1962-1964; EPD-96, Conic

Approximations for Centaur/Mariner B Planetary Trajectories 1964-

1967; and EPD-146, Conic Trajectories for Mariner C-Mars, 1964; is

published to help provide this information.

The author invites critical comment and suggestions by readers for

improvement of revisions to this document. In particular, it is impor-

tant that a free interchange of ideas should exist between the Atlantic

Missile Range and the Jet Propulsion Laboratory. In this manner,

JPL will be able to provide the information needed by the AMR to

satisfactorily support both the lunar and the interplanetary unmanned

spacecraft programs of the United States.

iii



EPD- 155

iv

This Page Intentionally Left Blank



I

!
EPD- 155 Contents

I
i
I

!
I

!

1
I
I

t
I
i

!

I
I

I

I

CONTENTS

Section

TRAJECTORY DESIGN PROBLEMS, PHILOSOPHY,
AND ASSUMPTIONS ................................

A°

B.

C.

D.

Problems ...................................

Philo sophy ..................................

Assumptions and Rules ..........................

Printout Format for Conic Approximations ............

11 LUNAR CONIC APPROXIMATION TRAJECTORIES ..........

ILLUS T RAT IONS

Figure

Typical Direct Ascent Injection Locations ..................

Typical Parking Orbit Injection Locations .................

Page

I-I

I-I

I-i

1-5

1-6

11-1

Page

V



Section I EPD- 155

I-Z

l
O O O O O O O O •

o ix i\ 1 I o m"

o I F "_Lq_zl b4_ I o l

11 I I 1 ;
,_ "-j_)"xJ,,i_x--_ il l " !, J

'o° _o-o,
° -_i I

iil I ,o __ <

J
•,_^f o

I0 O. 0 0 0 0 0 0 0 0 0



I

I
EPD-155 Section I

I

I
I

l
I
I
I
I

i

I

I

I
I

I
I
I

SECTION I

TRAJECTORY DESIGN PROBLEMS, PHILOSOPHY, AND ASSUMPTIONS

A. PROBLEMS

One of the problems associated with the design of direct ascent lunar

space missions is the need to generate large amounts of trajectory data to sup-

port a single launch. There are two basic reasons for this:

i) The vehicle may be launched in a "period" which may be as long

as eight days, or as short as three days.

Z) On any day the vehicle may be launched in a "window" varying

from one-half hour to one and one-half hours.

The direct implication of this variability of launch time is a constant

shifting of the injection location over the Earth's surface. It should be noted,

however, that unlike the case with parking orbits, the injection point in direct

ascent launches is essentially constant for a given launch azimuth. The shifting

is due mainlyto the change in launch azimuth which in turn is caused by the

Earth's rotation (compare Figures 1 and 2).

The trajectory designer has a problem in trying to illustrate adequately

and clearly the trajectory variation. Certainly he cannot calculate all possible

trajectories, since they are infinite in number. Some compromise.must be

sought both as to quantity and quality of the data presented. This document is an

attempt at such a compromise.

B. PHILOSOPHY

The trajectory variation problem can be greatly simplified if we assume

that the transfer orbit plane is two dimensional and that the ascent trajectory

lies in this transfer plane. Essentially, the lunar ephemeris is used to

generate the position of the Moon, which is used as a massless aiming point.

This is a reasonable assumption since the difference in launch time between an

I-l
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Section I EPD-155

integrated precision trajectory and one run on the Direct Ascent Conic Program

used to generate the data enclosed is at most Z00 seconds for a 66-hour

trajectory, The use of two-dimensional conic approximations is further

justified by the fact that the three years of trajectory data in Section II required

1Z minutes of IBM 7094 computer time to prepare, which is phenomenally low

when compared to other methods.

The value of true anomaly at injection, _I' which gives the optimum pay-

load depends on the guidance scheme used for the upper stage, and also on the

injection energy, C 3. For the Atlas/Agena/Ranger series of lunar probes this

value of true anomaly is approximately 3.3 degrees. If the probe is injected

at true anomalies other than the optimum value, payload losses will result.

Regardless of whether we use parking orbit injection methods or direct ascent

injection methods, we are constrained by the fact that the spacecraft must sweep

out the central angle from launch to impact in the required amount of time. In

the parking orbit method, we are able to .inject at the optimum true anomaly and

still satisfy the above geometrical constraint by allowing the spacecraft to coast

in a parking orbit until the desired injection location is reached. If the parking

orbit method cannot be used, because the last stage does not possess restart

capability for example, the only recourse is then to use the direct ascent

method. In this method, the geometrical constraint is met by varying the true

anomaly at injection. But, as previously noted, if the injection is not at the

optimum value of true anomaly, payload losses will be incurred. Thus, the

amount the true anomaly may be permitted to deviate from its optimum value is

dependent upon the amount of payload loss which can be tolerated.

The following four facts are significant:

I) Cape Canaveral is at a latitude of approximately +Z8 degrees.

2) For 66-hour trajectories, true anomaly at impact is approxi-

mately 170 degrees.

3) The burn arc is approximately a constant 27. 5 degrees.

4) We are restricted to injecting at true anomalies which are not

too far different from zero.

I-4
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From these four facts we are restricted to impact the Moon when it is at

large negative declinations. These four ground rules will be used to develop the

assumptions and rules in paragraph C below.

No exact figure can be given regarding accuracy of the data; however, a

fair estimate is one degree in injection latitude, one-half degree in injection

longitude, one degree in injection azimuth, and one-half degree in injection true

anomaly. The error s ininjection latitude, longitude and azimuth are due solely to

yaw steering in the launch vehicle, whereas, in the parking orbit method, some

additional errors in injection conditions are caused by errors in the coast time.

C. ASSUMPTIONS AND RULES

Certain assumptions and rules regarding the data should be noted:

I) The reference case is for the 102 degree launch azimuth. Thus,

the arrival time shown applies only to that case. The arrival

time corresponds to the time the Moon transits the meridian of

Goldstone, which has a longitude of 243. 1518 degrees. Other

arrival times must be hand calculated by adding the flight time

to the injection times for each azimuth.

2) The Moon does not cross the meridian of Goldstone on all days.

This fact is so noted on the trajectory listing in Section If.

'."3) The trajectories assume a 90 nautical mile perigee altitude.

4) The burning time and perigee altitude are held invariant with

launch azimuth and injection energy. This is a reasonable

assumption since they not only vary slightly with these parameters

but have little effect on the results.

;_5} Whenever the true anomaly at injection, vI, is out of the allowable range

for any launch azimuth the printout is omitted for that azimuth and a

word statement substituted. This range on true anomaly is currently:

-6°<__ vi<__14°

;:-'Seefootnote on page I-6.

I-5
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I
6) Because of the restriction on true anomaly at injection, it

is only possible to launch when the Moon is at a fairly

large negative declination. For the true anomaly limits used

herein, there are no possible trajectories within a given day

for the allowable launch azimuths when the declination of the

Moon is more positive than -15 degrees. Hence, to conserve

computer time, no calculations are made when the Moon's

declination is greater than -15 degrees. When this occurs a

word statement is printed out. Since the declination is out

of range for about 21 out of the 28 days in a lunar month,

the word statement is printed out only once for this period

of 21 days.

_1-'7) The burn arc, a function of true anomaly, is calculated from a

polynomial fit to powered flight data.

'_8) The burn time is assumed to be constant and equal to 667. 5

seconds.

D. PRINTOUT FORMAT FOR CONIC APPROXIMATIONS

ist Line

sx)SY

SZ

DAO

RAO

RM

LAT

LON

X, Y, Z components of S (X, toward vernal equinox,

Z, in direction of earth spin-vector, Y, forms

righthand system)

• S' declination of S

@S' right ascension of S

R M, Earth-Moon distance at encounter

@L' launcher latitude

@L' launcher longitude

•The final ground rules for direct ascent Surveyor missions have not been

defined, hence, the assumption preceeded by an asterisk (_) should be treated

as the latest assumed values and as such are subject to change. Changes in

assumptions 3 and 4 will produce negligible changes in the results. Any change

in 7 will produce a same order of magnitude change in injection location.
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INJ AZMTH

INJ TIME

INJ RAD

INJ VEL

INJ PTH

ANG

T I, injection azimuth

injection time in hours, minutes, seconds,

R I, injection radius

V I, injection velocity

r I, injection path angle

GMT

SX_ SY __SZ --DAO--RAO--R/Vl __LAT__ LON--

C3-- ECC__ SLR__ RCA__ LTA__ GTA__ TB __ POL__

GHA LPH LOM

LAUNCH DATE TF ARRIVAL DATE

LNCH LNCH
AZMTH TIME

INJ
PB LAT

INJ
INJ INJ RT INJ INJ INJ INJ
LON TA ASC AZMTH TIME RAD VEL

INJ

PTH

ANG
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Znd Line

C3

ECC

SLR

RCA

LTA

GTA

TB

POL

C 3, twice the total energy per unit mass

e, eccentricity

p, semi-latus rectum

Rp, perigee radius

IL' lowest allowable true anomaly

riG. , greatest allowable true anomaly

tB, burn time

identification number of the burn arc polynomial used = 1

for standard polynomial, = 0 for input option. If the

coefficients of the standard polynomial are changed in the

future, the new polynomials will be labeled 2, 3, etc.

3rd Line

G-HA

LPH

LOM

4th Line

Greenwich hour angle of arrival date

lunar phase angle

@M' longitude of moon at encounter

Launch date

TF

Arrival date

time of flight in hours

Columnar Tabulation

LNCH

AZMTH

LNCH

TIME

PB

INJ LAT

INJ LON

INJ TA

INJ RT

ASC

E L , launch azimuth

t L, launch time in hours, minutes,

_B' burn arc

@I' injection latitude

81' injection longitude

v I, true anomaly at injection

@I' injection right ascension

seco nds, GMT

1-7
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SECTION II

LUNAR CONIC APPROXIMATION TRAJECTORIES

1964- 1967



ATLAS CENTAUR/SURVIEYOR LUNAR TraJECTORIES FOR J:)64-Jg66

SX -.44758| SY

C3 °.glJ1.<O ECC

C+IA I08.5613

LAUNCH OAT[ JAN

LNGI

AZ_TH TIME
_X
_X

tl

ts

tl

tl

J14.00

-.84135! SZ -.3029t_50AO -17.63696 KaO 241._793 I_

.985040 _ IZ_-3l.aZ! RCA 6544.6650 LTA -6.tXXX_ GTA

LPt4 313.7955

8,1_ W 64.277

;NJ INJ INd INJ INJ

PB LAT LONG TA RT AS(: AZI4TH

TRUE AI_.14ALY CUT OF _NGIE Fl_llq

0 58 11_.8 ZT,3Z| 14,89
84.00 TO 113.00

JO'_. 39 -5.f_ 66.38 173.67

PAG£ l

dOSI47.33Z LaY _8.3loe3rJ LON 779.461800
14.00000 T8 667.5000 POt. Z

L_3H 243.JSlB

ARRIVAL _ATK JAN, 10 |_£_1 |6 38.Z'Z.O

INJ JNJ INJ INJ

TIME RAO V[L PT_

1 9 Z5.3 65C-_._ 10.9_1_ -Z.ell

I



ATLAS CENTAUR/SORVEYC_ LUNAR TRAJECTCRIE$ FOR J964o1966
PAGE 2

sx -.24_?4G SY
C3 -.91300Z ECC

(,HA _09.5469

LAUNCH OATE JAN

LNO.4 LNO.I

A?MTH TXNE

4=

¢=

=k

=¢
_k

_t

_k

dk
_t

_t
dk

:¢

106.OO
IO7.00

JOB.00
109.00

110.00

111.00

112.00

113.00
114.00

-._3t_9! SZ -.348360 OAO -20.38701 RAO 254.64285 I_I

• 985009 5LR 12091.226 RCA 6544.6650 LTA -6.00000 GTA
LPH 325.0158

0,1964 TF 63.849

|NJ INJ INJ INJ INJ

P8 LAT LONG TA RT A5C AZMTH

TRUE AM::_ALY CUT _ RANGE FRO4 64.00 TO 105.00

I 39 3I.I "27.322 18.06 .:304.32 -5.458 79.63 117.II
I 43 8.0 27.356 17.63 504.I3 -4.658 80.35 I17.94

J 46 33.3 27.388 17.2| 503.93 -3.906 8|.0I ||8.77
I 49 47.6 27.416 16.80 303.72 -3.201 81.61 II�.EO

I 52 51.6 27.440 16.39 303.50 -2.539 82.16 120.42

I 55 46.1 27.460 J5.98 303.28 -1.917 82.66 121.24
J 58 31.7 27.479 15.58 503.04 -1.332 83.12 122.07

2 1 9.0 27.494 15.18 302.80 -.782 83.53 122.89

2 3 38.5 27.508 J4.79 302.55 -.264 63.91 123.71

403890.297 LAT 28.310600 LON 279.461800

14.00000 T6 667.5000 POt. 2
LC_4 243.1518

ARRIVAL 0ATE JAN. 11 1964 17 24 54.9

INJ INJ INJ INJ

TIRE RAO VEL PTH

1 50 38.6 6559.4 10.983 -Z.7!

I 54 15.5 6555.4 10.986 -2.31
I 57 40.8 6552.2 10.989 -1.94

2 0 flfi.I 6549.7 10.99J -1.59
2 3 fl9.J 6fl47.9 10.993 -I.26

2 6 53.6 6546°5 10.994 -.95

2 9 39.2 6545.5 10.995 -.66
2 12 16.5 6fi4fi.0 10.995 -.39

2 14 46.0 6544.7 10.995 -.I3

I
I
I

I
!
I

I
I
i

I
I
I

I
I

I
I
I

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES F_."_ 1._o4-|966

SK -.034991 Sv -.9251_Z SZ

C3 -.933_Z6 ECC .=_4C, C_ SLR

GHA J10.5326
LA_ OAT[ JAN 10,J_('=.4

LN_ LN_

A.'_1H TINE

S

#

4c

_TRUE

!O0.OO 2 2J

lOl .(30 2 26
102.00 2 _0
103.00 Z

104.00 2 38
105.00 2 41

106.00 Z 45
IO7.00 Z 48

108.00 Z 51
109.00 2 54

|10.00 2 56
,1[|1.,00 Z 5_

|!Z°OO 3 |
113.00 3 ._

114.00 3 5

- .37t4053 OAO

12988.989 RC.A

PAGE 3

-Z2._1316 RAO 267._339fi RN 40J79J.730 LAT 2_.310_10 LOI 279.461800

6544.6650 LTA -6.00000 GTA 14.00000 El3 667.5000 I_% Z
LPH 336.3781 LOM 243.1fllB

TF 63.533 ARRZVAL DATE JAN. J2 I_64 J8 13 36.3

IN! IN! IN,/ IN! IN!

P8 LAT LONG TA RT A54: AZNTH

,_'k_mLY CUT CF RANGE F_ 84.00 TO 99.00
3.'.3 Lrt .299 ,_3 • 57 305.._ -6. J,14 92.35 112.J7

9.1' 21'. 336 20.13 305.31' -5.J07 93.36 ,l| 3.01

28.8 Z't.378 19.69 305.21 o4.J31 94._ J13.85

31.4 _i'.414 J9._6 305.05 -3._3 95.13 J14.68
J8.9 71'.44fl 18.83 304.81' -_.._0 95.91 J|fl.fi|
fl,2.1 77.470 18.40 _04.68 -1.595 96.61 116.34

12.Z 27.492 17.98 304.48 -.864 97.,_5 ||1'.|6

;_3.1 _/'.510 17,56 304.Z1' -.183 97.82 117.98
16.6 _.5Z5 17.15 J04.06 .45| 98.34 1|8.81

Z.8 21'.531' 16.1'4 _O3.83 | .043 98.81 119.63

39.3 21'._7 16.33 303.60 1.596 99.24 |ZO.4fi
6.8 Z/'.5_6 15.93 303.36 _.113 99.61 12J .21'

_6.1 21'.563 15.53 503.11 Z.596 99.9.5 122.09

37.8 27.568 |5.14 302.86 3.049 1[]0.25 1Z'_.91
42.5 _'.573 14.75 302.60 3.41'4 1{](3.51 123.1'3

JNJ ]NJ |NJ ]NJ

T|M[_ RA0 VlEL PTH

2 52 40.8 6565.4 10.91'9 -3.0'.;

2 37 17.Z 6551'.6 10.963 -2.53

2 41 36.3 6553.1 10.967 -2.Ofl
2 4fi 38.9 6549.8 10.990 -I.C0
2 49 26.4 6547.5 |0.992 -1.18
2 52 59.6 6545.9 10.995 -.79

2 56 19.7 6545.0 |0.994 -.45

2 59 21'.6 6544.7 10.994 -.09
5 2 24.1 6544.8 10.994 ._

5 5 |0.3 6§45.2 10.994 .52
3 7 46.8 6545.9 10.993 .79

3 |0 14,3 6546.9 10.993 l .Off
3 12 33.6 6548.0 10.992 1.29

3 14 45.3 6549.3 10.990 1;51

3 16 50.0 6550.6 10.9B9 1.1'2

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTC_IE5 FC_ 1964-1966
PAGE 4

sx .183098 SY

C3 -.973164 EEC
(,HA 1ZZ.5182

LAUNCH DATE JAN

LNCH INCH

A2'MTH TJHE
l=
_t

_t

xt

* TRt._

98.00 3 11
99.00 3 16

l_._ 3 20

|01 .(30 3 25

102.(30 3 _9
103.00 3 33
104 .(3O 3 36

J05.00 3 39
106.00 3 43

107.00 3 45
108.00 3 48

109.00 3 51
i 10.00 3 53

111.{30 3 55
112.00 3 57

113.00 3 59
114.00 4 !

-.902394 52

.984022 5LR

11,|964

-,390078 OAO -22,95935 RAO 281,46976 RH

12_4.762 RCA 6544.6650 ITA -6.00000 GTA
IPH 341.9085

TF 63,394

INJ INJ |NJ INJ ]NJ

P6 LAT LCNG TA RT ASC A2'HTH

ANOHAIYCUTCF RANGE FRO4 84.O3 TO 97.00
6.4 27.31| 21.42 305.89 -5.944 106.I3 110.53
8.1 27.350 20.98 305.75 -4.808 107.25 1JI.37

49,5 27._J4 20.53 305.61 -3.743 108.29 112.21
12.0 27.432 20.09 305.46 -2.756 109.23 113.04

16.8 27.463 19.66 305.29 -1.843 110.09 113.87
5.2 27.488 19.23 305.12 -.997 110,87 114.70

38.3 27.509 18.80 304.93 -.214 111.57 115.53
57.4 27.526 18.38 304.73 .5|2 112.2| 116.35

3.4 27.540 17.96 304.53 |.J85 112.78 |17.J7
57.6 27,551 |7,54 304.3| |.8|I |I3.29 I|8.00
40.7 27.560 17.13 304.09 2.2_J2 113.75 118.82

13.7 27.567 16.72 503.86 2.932 114.J6 119.64

37.4 27.572 16.32 303.62 3.436 114.52 120.45
52.6 27.576 15.92 303.38 3.906 114.85 121.27

59.9 27.579 15.55 303.J3 4.345 115.13 1"22.09
60.0 27.581 15.13 302.87 4,755 115.37 122.91

53.4 27.583 14.75 302.61 5.139 115.58 123.73

399077.418 LAT 28.310600 LCN 279.461800
14.00000 T8 667.5000 POL 2

LCI4 243.1518

ARRIVAL DATE JAN. J3 1964 19 4 4.0

INJ INJ INJ INJ

TIME RAD VEI PTH

3 22 13.9 6562.2 10.978 -2.95
3 27 15.6 6556.1 J0.983 -2.38

3 31 57.0 6551.6 10.987 -1.86
3 36 19.5 6548.4 10.989 -I,37

3 4024.3 6546,3 10.991 -.9!

3 44 12.7 6545.2 10.997 -.49
3 47 45.8 6544.7 10._33 -.11
3 51 4.9 6544.8 10.997 .75

3 54 10.9 6545.4 10.9_ .59
3 57 5.1 6546,3 10.991 ,90

3 59 48.2 6547.5 10.990 1.19
4 2 21.2 6548.9 10.989 1.45

4 4 44.9 6550.5 |0.988 |.70
4 7 .I 6552.2 10.986 1.94

4 9 7.4 5fi54.0 10.985 2.15

4 11 7.5 6555.9 10.983 7.56
4 13 .9 6557.7 10.982 7.55
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ATLAS CENTAUR/,_U/_V[YORUA_IARTRAJECTORIESFOR |964-1965

Sx .39fi665 SY -_834719 SZ
C3 -1.030350 ECC .983083 SIR
G_A 11Z.5038
LAUNCHDATE JAN 1Z,1964

LNCH LNCH
/_ATH TIME P8

4_

,k
4t
_qt

_T_JE
99.00 4 2 14.5 _,312

,00.00 4 I' a.| 77.348
JOl.O0 4 IS 35.0 17._90
10"_.00 4 15 48.4 Zt,4_I
103.00 4 19 45.4 _/'.457
104.00 4 73 Z?.I 27.A83
105.00 4 Z6 54.7 Z?.504
106.00 4 30 9.Z _.521
I07.00 4 _i3 11.6 _.555
108.0D 4 36 Z.8 27.547
11:_9.00 4 3i8 43,? L:r/,5§6
llO.OO 4 4J J5.0 Z7.56,3
i11.00 4 43 37.6 L_7.569
11Z.00 4 45 SZ.I Zt.574
113.00 4 41 59,| 2T.§T7
J| 4.00 4. 49 59,Z _7,580

PAGE 5

-.383007 OAO oZZ.5_°O04 RAO 295,36|40 RH 315963.434 LAY _1:i,3]060D L(3N 279.461800
1_17B.6|4 RC..4 6544,E650 LTA -6,(_(X]G GTA J4oOIX}O0 TO 667.5000 POL Z

LPH 3f)8.8294 LOIt Z43.|5|8
TF 6},417 ARRIVAL DATE JAN, |4 1964 19 55 33,0

|NJ IN| IN| ]NJ ;NJ
EAT LONG TA RT ASC AZMTH

ANOAALYCUT OF RANGEFRO4 8a.OD TO 98.00
_0.99 305.7| -5.945 119.76 l|!.35
_.55 305.56 -4.858 |_.8_ 112.J9
20.11 305,4_ -;3,835 121,8J ll,'_,03
19.67 _OS.L_6 -_.886 |_.71 113.86
|9.24 305,09 -;_.004 |_3,53 JJ4.69
|8.81 304.90 -J .1_6 |Z4.;_7 |15.5_
18.39 _(_.7| -.4ZS 124,94 |16.34
17.97 304.51 ._81 125.55 1J7.17
17.55 30,¢. 30 .9_9 12'_.|0 117.99
17.14 _04.08 ! .551 1L_6.60 |JB.81
16,73 303,85 _,J;_J JZ?,04 ||9,63
16,33 _103,6Z ;_,654 ];_7,44 J_,4S
;5,93 303,37 3,15J |_7.BO 1_1 ._7
15.53 303.J_ 3,616 1_8.11 1_.09
15.14 30'Z.P7 4,05J J_-=8._8 1_.9l
|4.7§ .'402.61 4.458 J_.63 |_.73

JNJ JNJ IN| JNJ
TflA_ RAD V_L PTH

4 J3,_Z.O 656Z,E 10.975 -Z,gS
4 18 J1.6 6556.3 J0.9_0 -_.41
4;_4_,5 655|,9 IO,964 -1.9_
4 _6 55,9 6548,8 10,967 -1.43
4 30 52,9 6546,7 IO,968 -,99
4 _ 34,6 6545,4 10,989 -,59
4 38 _.Z _544.8 |0,990 -.El

41 16.7 6544.7 10.990 .14
4 44 194 6545,| |0,990 ,47
4 47 |0.3 6545.9 10.969 .T_
4 49 51 ._ 6546.9 10.988 J .05
4 52 _,5 6548.l 10.967 |.32
4 54 45.1 6549,6 JO,gB6 J.S6
4 56 59.6 6551.1 10.9_5 1.79
4 59 6.6 6552.8 |0.983 _.01
S | 6,7 6554.5 !C._I_ _.ZJ

I



AI'I.._,S CENTAUR�SURVEYOR LUNAR TRAJECTORIES F,."_ |964-|966 P_GE 6

SX .591495 ry
C3 -IoI0_738 LCC

C,HA 113.4895

LAUNCH 0ATE JAN

LNCH LNCH

A2'HTH TII_

lie

JO3.DO 4 54 JT.J
104.OO 4 58 £6,9

IOfi.OO 5 Z 22.5
I06.00 5 6 4.7

]07.00 5 9 34.5

108.00 fi IZ fl£.7
109.00 fi 16 .0

1J0.00 5 IB 57.2

ll].O0 5 21 45.0
112.00 5 24 .24.0

ll3.00 fi 26 54.9

114.00 5 29 J8,1

-.723339

,9819Jl SLR

13,1964

-.356250 OAO "20.87009 RAO 309.27386 R_

129TO.94fi RCA 6544.6650 LrA -6.00000 GTA
LPH JJ.7549

TF 63.769

INJ INJ INJ INJ INJ
Pfl LAT LCNG TA RT ASC AZMTH

TRUE AhK_I_LYCUTCI:" RANGE FRCN 84.00 TO JO_,O0

27,_? J9.30 304,94 -6,161 I33.02 114.64
27.33! 18.88 304.76 -fi.239 133.88 115.47

27.369 18.45 304.58 -4.362 134.69 116.30
27.402 |8.02 301.40 -3,540 135.43 ||7,13

27.431 17.60 _n4.20 -2.772 136.11 117.96
27.456 |7.J8 _3.99 -2.052 136.74 118.79

27.477 16.77 303.78 -1.377 137.30 119.6|

27.49§ 16.36 303.55 -.745 137.82 120.43
27.511 15.96 303.52 -.151 138.29 121.26

27.524 15.56 303.08 .406 138,7| 122.08

27.555 15.16 302.83 .930 139.09 122.90
27,544 14.77 302.58 1.423 139.44 |23,72

392631.285 LAT 28.310600 LON 879.461800

I4.OO(X_ T8 661.5000 POL 2
LOH 243,|5|8

ARRIVAL DATE JAN. 15 1964 20 47 6.9

INJ INJ INJ .INJ
TINE RAO VEL PTH

5 fl 24.6 6563.4 JO.9?Z -3.05
5 9 34.4 6558.2 10.975 -2.60

5 13 30.0 6554.1 10.979 -8.16

5 J7 12.2 6550.9 10.98J -J.Tfi
5 20 42.0 6548,5 10.984 -1,37

5 24 .2 6546.7 10.985 -1.02
5 27 7.fl 6545.6 10.966 -.68

5 30 4.7 6544.9 10.987 -.37

§ 32 52.5 6544.7 10.9_37 -.07
5 35 31.5 6544,7 10.987 .20

5 38 2.4 6545.1 10.986 .46

5 40 25,6 6545.7 10.986 .70

I
I

I
I
I
I

I
I

I
I
I

I
I

I
I
i

I
I

I



ATLAS CENTAUR/SLRVI:'Y_R LUNAR TRAJECT_'_II:'S FOR ]964-]966 PA(,[

Sx -.5_1444 SY

C3 -.93J_45 [C(

GHA 135.1737
LAUNC.HOATE FEB

LNO4 LNO4
AZMTH TIME

-.P05139 S2' -.282573 OAO -16.41_8Z RAO 237.07109 Rt4

.98470e .SLR 12989.253 RO 654a.6650 _TA -6.00000 GTA
LPH 281.6375

3,1964 TF 64.453

!NJ INJ INJ INJ INJ

PI3 I.AT _ TA RT AS( ,_14TH

TRUE ANO4ALY CUT OF RANGE FROR _4.00 TO,J4.00

404477.9|4 LAT 2Po3|0C,00 LCN 279.46|8D0

14.00000 Tp 667.5000 POt. Z
LOM 24_,15|8

ARRIVAL CATE FEB. 6 1964 14 3_ 35.6

INJ INJ |NJ INJ

TIME RAO V[L PT_

I

I
I

I
I

I
I

I
I

I
I
I

I

I
I

I
I

I
I
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ATL_,$ CENTAUR/SURVEvCW LUNAR TRAJECTORIES FOR ]964-1966 PAGE 7

SX .759235 SV -.57ZO93 57 -.310278 OAO -IB.07600 RAO 3_3.G0151RM

C3 -1.180412 ECC .9B_6|9 5LR IZ962.4_B RCA 6544.6650 LTA -6.000_ GTA
(,HA |14.4751 LPH 23.9104

LAUNCH OATE JAN 14,1964 TF 64.2J2

LN04

ATHTH

#

#
#

#

111.00
llZ.OO

113.00
114.OO

LNCH TNJ |NJ TNJ TNJ TNJ

TIME P(] LAT LCING TA RT AS( AXNTH

,It

TK%JE_LY OJT(_ RANGt[ FROM 84._ TO 110.00

5 51 30.9 Z?.3ZJ 16.O5 303.15 -5.706 146.56 J21._!
5 54 45.0 27.341 15.65 _02.92 -5.021 147.14 JL_Z.04

5 57 50.1 27.369 15.Z5 302.69 -4.364 147.69 IL_.86
6 0 47.0 Z7.395 14.85 302.45 -3.74_ 148.19 123.69

TH_ MOON OOE$ NOT CRO_ THE Z43.1518 HE.R|OIAN CN JAN 19 1964

TH_ LUNAR OECL|NAT|ON I5 MATER THAN -15.0 0EGREES FROM JAN

_,9211.898 LAT 28.310600 LCNZ?9.46|800

14.00000 TB 667.5000 P_, Z
LON Z43.15!8

ARRIVAL OA1E JAN. |6 |964 ZJ 37 56.7

INJ |NJ |NJ ]NJ

T|ME RAO V£L PTH

J ? 1964 TH_,'CK,H FEB 5 ! 96_

6 Z 38.4 6560.8 i0.970 -2.82
6 5 5_.5 6557.1 10.913 -2.49

6 8 57.6 6554.1 J0.975 -_.J6
6 11 54.5 6fi5J.6 10.977 -1.85



ATLASCEZNTAUR/SURVEYOR LUNAR TRAJ[CTOR|E$ FOR 1964-1966

$X -.122286 SV

C3 -.927826 ECC
GHA 137.14.50

LAUNCH DATE FEB

LNCH t.gO4

AZHTH TIME

,Iz

*TRUE
I02.00 O 16

103.00 0 21
104.00 0 25
JOfl.O0 0 28

106.lX3 0 32
I07.00 0 35

108.00 0 38
109.00 0 41
I I0.00 0 44

Ill.IX) 0 46

112.00 0 49
113.00 0 51

I I 4.00 0 53

-.921236 SZ -.369263 OAO -2|.67|43 RAO 262.43869 RM
• 984766 SLR 12989.636 RCA 6544.6650 LTA -6.00000 GTA

L_4 _04.020fi
6.1984 11:" 63.630

INJ INJ IN./ INJ INJ
P8 LAT L(_G TA RT ASC AZMTH

_O_LY CUT OF" RANr_ FRO4 84.1X3 TO 101 43q

58.6 27.319 |9.7Z 305.15 -5.664 87.37 113.83
10.7 ET.3f14 |9.;M 304.99 -4.7E3 88.E6 114.66

7.6 L_.391 18.85 304.8Z -3.839 89.08 115.49

50.3 _/'. 4ZZ 18.4Z 304.63 -3.0|4 89.83 ll6._.
19.7 L=7.450 18.(_) 304,44 -2._5 _l.Sl 117.15

36.8 L:'7.473 17.58 304.;_4 -1.526 91.13 117.97
4_o.5 27.49Z 17.16 304.03 -.855 91.69 |JB.80

37.5 27.509 16.'#5 303.8| -._ _.EO |19.6Z
•2_.7 _.5,.o3 J6._ .w03.58 °358 9Z.67 |20.44

58.7 Z'r. 534 15.94 303.34 .908 93.08 l;_J .,_6

26.E _.544 15.54 _03. |0 1.4_ 93.45 |_.08
45.9 _.7.553 15.15 _0_,85 1 .gO5 93.79 lZZ.90
58.3 Z'/'. 559 J4.76 30_.59 E.359 94.08 |E3.7_

PAGE JO

40Z426.770 LAT _8.3J0600 LON279.461800
14.00000 T6 66?.5000 POt. Z

L_4 243.15J8
ARRIVAL DATE FE6. B 1964 J6 5 55.4

INJ _NJ |NJ INJ

T;I4E. RAO VIE_L PTH

0_8 6.l 6560.6 10.981 °_.8_
0 3Z 18._ $555.7 !0.985 °Z.34
0 36 15.1 6552.0 J0.988 -1.90

0 39 57.8 6549.E 10.991 -1.50
0 43 27.2 6547._ 10.993 -l.ll

0 46 44.3 6545.8 1G.994 -.76
0 49 50.0 6545.0 10.994 -.4Z

0 5Z 45.0 6544.7 |0.995- -.||

0 55 30.Z 6544.7 J0.995 .18
0 58 6._ 6545.1 10.994 .45

| 0 33.7 6545.7 10.994 .71
| 2 53.4 6546.5 10.993 .95

| 5 5.8 6547.4 |0.99Z 1.17

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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I
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ATLAS O:'NTAUR/SLRVEYOR LUNAR TRAJECTCRIE5 FCR J964°J966

SX -.3_|94 SV

C3 -.916664 ECC
G_A 136.1594

LAUNC_ DATE FEB

-.e,85085 SZ -.333365 DAO -19.47313 RAO 249.49872 RN

.984949 SLR 1299_3.8_ RCA 6544.6650 LTA -6.00000 GTA
LPH 292.78Z5

4,;964 W 53.997

LNCH LNO'I ]NJ ]NJ ]NJ ]NJ ]NJ

A2'HTH TIME PO LAT LONG TA RT AS(: A2'MTH

IOB.O0

109.00
110.00

Ill.O0
IS2.00

113.00
|14.00

:#

41

4t

S

dk

4K

:b
d_

all

TRUE A_ALY OUT CF RANGE FRCe4 84,00 TO 107,00
23 32 15,7 ZT.J02 17,26 _03,85 -5,979 73,88 118,75

25 55 45,4 27,331 16,84 305,65 -5,2"28 74,54 119,57
23 38 59,1 2_,363 |6,45 503,45 -4,516 75,15 J_0,40

23 42 6.3 L_t,391 16.02 503.21 -5.845 75.71 121.25

23 45 3,6 27,415 15,61 502,99 -3,214 76,22 122,05
23 47 52,5 L_,457 15,2| 302,75 -2,618 76,69 122,BB

23 50 35,3 2_,4§6 14,B2 _0Z,50 -2,057 77,11 |25,70

PAGE 9

4040B9,5J2 LAT 2B,5|0(dSO LON279,461800

|4,00000 T8 667,500L1P_. E
L.rM 243,|518

ARRIVAL DATE FEB, 7 J964 15 |B 14.2

]NJ INJ INJ INJ
TINE RAD VEL PTH

23 45 24,2 5552,4 10,980 -2,9?

25 46 50,9 655B,2 10,984 -2,59
25 50 7,2 6554,8 10.981 -2.24

25 55 15,8 6552,0 10,989 -1,91

25 56 ll,l 6549,B 10,991 -1,59
23 58 60.0 6548,1 J0,992 ol.50

24 J 40,8 5546,8 10,995 -I,OZ

I
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ATLAS CI'NTAUR/SURVr_OR _R TRAJECTORIES FOR |=_-_4-|966

SX .D94354 Sv -.916672 SZ
C3 -.963818 £CC .984JT5 SIR
G_A 138.1507

LAUNCH DATE FEB 7.1964

PAGE ]1

-.388342 0AO °_.85139 RAO 275.67680 RM 399686.672 LAT 28.310600 LOM 279.461800

12985.766 RCA 6544.6650 LTA -6.00000 GTA |4.00000 TB 667.5OD0 POt. 2
LPH 3,!5.4267 LO4 243.JSJ8

IT 63.4,15 ARRIVAL DATE FEB, 9 1964 J6 55 3'5.8

LNO4 LNO4 IN.I INJ IN,/ IN, I INJ INJ INJ `1NJ `1NJ

A214TH TII4E PB I.AT _ TA RT ASC A214TH TINE RAO VIEL PTH

S

S

* TRUE ANO_LY CUT OF RANGE FROI 84.00 TO 98.00

99.00 `1 6 `19.? _.345 20.98 305.74 -5.174 I0`1.32 `1,11.37 `1 17 27.2 655"r.9 _10.982 -2.57
`100.00 `1 1`1 3.E E1'.38D _0.54 _05.60 -4.110 |02.36 |12.20 `1 22 |0.1 6553.0 10.986 -2.04

10`1.00 `1 ,15 27.8 27.418 _O.JO 305.45 -3.1|4 103.3`1 1/3.04 `126 35.3 6549.5 10.989 -1.54

102.00 `1 19 34.8 Z'1.45`1 `19.66 _05.28 -2.19,1 104.18 113.87 `1 30 42.3 6547.0 10.991 -1.09
103.00 ,1 23 25,$ 27.478 ,19.E3 305,,1,1 -|.336 104,97 114.70 `1 34 32.8 6545.6 10.992 -.66

104.0D | Z7 .6 ZT.500 18.80 304.92 -.644 105.68 1,15.52 J 38 8.`1 6544.8 `10.993 -.27
105.00 I 30 E|.8 Z?.5,19 ,18.38 304.73 .J9,1 |06.33 `1,16.35 | 41 L_9.3 6544.7 30.993 .09

106.00 `1 33 30.0 Z?.534 `17.96 304.52 .873 106.91 `117.`17 `1 44 37.5 6545.0 J0,993 .43
ior.oo `1 36 26.2 Z?.546 `11.54 304.31 ,1.506 ,107.43 117.99 ,1 47 33.7 6545.8 |0.992 .75
108.00 J 39 13.3 2'7.556 17.13 304.09 2.095 107.90 lJS.BJ `1 50 18.8 6546.8 10.991 1.04

109.00 `1 41 46.3 Z't.563 ,16.'r3 303,86 2.644 108.32 119.63 ,1 52 53.8 6548.1 10.990 1.3l
llo.oo I 44 11.9 z?._) 16._ 303.62 3.155 108.69 120.45 i 55 |9.4 6549.6 J0.989 J.56

IS`1.00 `1 46 _.0 Z?.574 15.92 303.38 3.632 109.02 `121.27 ,1 57 36.5 6551.2 10.987 1.80
112.00 I 48 38.0 27.578 `15.53 303.`13 4.077 109.3,1 `122.09 I 59 45.5 6552.9 10.986 2.02

`1`13'.00 `1 50 39.9 ZT.580 ,15,,13 .,_12.87 4.493 |09.56 |L:_.9`1 2 | 47.4 6554.1 10.985 2.23,
1|4.00 J 52 34.9 27.382 `14.75 302.6J 4.883 109.78 |23.73 2 3 42.4 6556.5 10.983' 2.42

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTC'RXES FOR 1964-1966 PAGE 12

$x .310514 sv

C3 -1.D23396 ECC

GHA 139.1163
LAUNCH DATE FE3

LNCH LNCH

AZHTH TIHE

9_.00 I 52 50,3

99.00 I 57 fl_.4
IO0.(30 2 2 36.3

101.00 2 7 .3
lO_.O0 2 I1 6.7

103.00 Z 14 56.7
104.00 _ 18 3|,4
105.00 2 21 52.0

106.00 2 24 59.6
107.OO 2 27 55.2

108.00 2 50 59.8

109.00 E 33 |4.2
IIO.DO 2 3fi 39.4

lll.O0 2 37 55.9
lJ2.0_ 2 40 4.5

113.00 2 42 5.8
I|4.00 2 44 .4

-.867410 52 -.3BBSL:_3 OAO -22.88107 RAO 289.69624 RH

.983197 SLR 12979.362 RCA 6544.6650 LTA -6.00000 GTA
LPH 327.0514

8,1964 TF 63.409

INJ INJ |NJ INJ INJ

P6 LAT LCNG TA RT ASC A2'HTH

TRUE ANOHALY CUT CF RANGE FRCH 84.00 TO 97.00
27.309 2J.42 305.68 -6.001 I_4.J0 110.53

27.347 20.96 305.75 -4.860 |15.23 |11.37
27.392 20.53 305.61 -3.789 116.28 112.21

27.430 20.09 305.46 -2.796 117.23 113.04
27.461 19.66 505.L_-3 -J.877 118.09 113.67

27.487 19.23 305.12 -1.0"45 118.88 114.70
27.508 18.80 304.93 -.236 119.59 115.53

27.526 18.38 _04.73 .496 120.23 116.35
27.540 17.96 504.53 1.175 120.81 117.17

27.55! 17.54 304.31 1.805 121.33 118.00
27.560 17.13 304.09 2.392 121.79 I|8.82

27.567 16.72 303.86 2.937 ILPZ.2I 119.64
27.572 16.32 303.62 3.446 |22.58 120.45

27.576 15.92 303.38 3.920 |22.90 121.27

27.579 15.53 303.13 4._64 123.19 1_2.09

27.581 15.13 302.87 4.778 123.44 122.91
27.583 14.75 302.61 5.166 123.66 123.73

396142.715 LAT 28.310600 LON 279.461800
14.00000 TB 667.5000 POL 2

LCI'4 243.1516

ARRIVAL 0ATE FEB. JO 1964 17 46 47.5

INJ INJ INJ INJ

TIHE RAO VEL PTH

2 3 57.8 6562.5 JO.FTfl -2.98
2 9 .9 6556.4 10.980 -2.41

2 13 43.8 6551.8 10.984 -1.88
2 18 7.8 6548.5 10.987 -1.39

222 14.2 6546.4 10.989 -.93
2 26 4.2 6545.2 10.990 -.ill
229 38.9 6544.7 10.990 -.12

2 32 59.5 6544.8 10.990 .25
2 36 7.1 6545.3 10.990 .58

2 39 2.7 6546.3 10.989 .69
2 41 47.3 6547.5 10.988 1.19

2 44 21.7 6548.9 10.987 1.46
2 46 46.9 6550.5 10.985 1.71

2 49 3.4 65fi2.3 10.984 1.94

2 51 12.0 6554.1 10.982 2.16
2 53 13.3 6556.0 10.981 2.37

2 55 7.9 6557.9 10.979 2.56
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SX .ill 558_ Sv

(::3 -1. |02436 ECC

r_._A 14(3.1020
LAUNCH CATE FEB

LNCH LNOI

AZNTH TIME:

101.00 2 45

IOZ.OO Z 49
IO3.00 Z 54
104.00 Z _,8

IOS.O0 3 !
106.00 3 S

107.00 3 8
108.00 3 ! 1

108.00 3 14

llO.DD 3 IT
11|.00 3 |9

IlZ.O0 3 ZZ

113.00 3 Z4
114.OO 5 Z6

ATLAS CFNTAUR/SURVEYCe LUNAR TRAJFCTCR]ES FOR 1964-1966

-.TT5064 SZ -.3695L_4 OAO -21.686|2 RAO 303.70065 RM

• 981t199 SLR 17.970.667 RCA 6544.6650 LTA -6.00000 GTA

LPH 338.89T_
9,J964 I"F 63.64?8

,[NJ INJ ]NJ |NJ INJ
P8 L.AT LONG TA RT ASC /LEIqTH

_Dt, q.v CUT CF R_eX,E F'RO4 84.130 TO JW.OO

Z7.9 Z7.51_ 20.|4 305.34 -5.945 127.74 JJS.0D

$6.0 ZT.344 19.7| 30548 -4.944 J_.70 115.85
7.9 27.384 19.L_i ' 30fi.02 -4.000 J29.59 114.67
4.5 21'.418 18.84 _O4.84 -5.Jl9 )30.40 115.50

47.0 Z7.448 |8.4| 304.66 -Z.Z97 151.15 116.55
I6.Z _f.4"rz |?.99 304.4(; -J.53| IS| .85 liT.Is

53.0 z7.495 17.$1 e _04._ -,8J6 ISZ.44 JJ7.98
38.5 L=_.5|I 17.]16 304.04 -,|48 J55,0| |JS._

35.Z ,_7.5E5 16.74 303.8Z ,476 |55.§| J|9.62
|8.Z Z'/• 557 |6.34 305.59 | .060 |55.97 |20.45

54.0 Z?. 548 15.94 303.35 ! .r=07 134.39 |_1 .Z7
El .3 Z?.556 15.54 303.11 2.1_0 J34.76 t;_.09

40.7 Z7.565 |5.J4 302.86 2.60| 135.09 J_.9|

fiE.9 Z?.568 |4.75 302.60 5.0_ 135.38 lL:_J.13

PAGE J3

392||5.5§9 LAT _8.3J0600 LON Z79.46|800

| 4.000O0 T8 667. 5000 POL 2
LCtl Z43.| 518

ARRIVAL 0ATE FrS. || 1964 J8 38 45.5

INJ |NJ INJ INJ

TXI4E RA0 VEL PTH

2 56 35.4 6562.| IO.97Z -Z.94
5 | 3.5 6556.8 10.976 -2.4fl

3 5 15.4 6552.6 JO.980 -1.98
3 9 12.0 6549.5 IO.983 -l.fi5
5 12 54.5 6547.5 10.984 -J.14

5t J6 23.7 6545.8 10.986 -.76

5 J9 40.5 6545.0 J0.986 -._O
5 _ 46.0 6544.7 JO.98T -.07

3 25 40.7 6544.8 10.981 .24
5 _ 25.7 6545.2 10.986 .fi5

3 31 |.5 6545.9 10.986 .80
3 33 _8.6 6546.9 10.985 !.05

3 35 48.2 6548.0 10.984 t._9

5 38 .4 6549.5 |0.983 1.51

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTCRIES FOR ]964-1966 PAGE J4

SX .697857 SY
C3 -1.191971EEC

(,HA 141.0876

LAUNCH 0ATE FEB

LNCH LNO4
A2'HTH TZHE

I07.0O

I08,00
109.00

llO.OO
111.1:_

Jl2,00
113.00

IJ4,O0

-.635616 SZ -.330134 OAO -19.27688 RAO 317,67242 RH

,9_0429 SLR 12961.247 RCA 6544.6650 LTA -6,b_(_O0 GTA
LPH 350.7433

10,1964 TF 64.028

INJ |NJ |NJ |NJ ,|NJ

PB LAT LCNG TA RT AS(: A2'HTH

TRUE ANCHALYCUTOF RANGE FRO4 84.00 TO 106,00

387935.953 LAT 28.310600 LC'_I 279.46]800
14.00000 TB 667.5000 POL 2

LOM 243.|518 .

ARR|VAL OATE FEB. lZ 1964 19 30 31.6

INJ INJ INJ INJ

TIHE RAO VEL PTH

3 39 J7.8 27.303 17.66 304.08 -6.!24 140.96 117.93 3 50 25.3 6563.2 lG.967 -3.03

3 42 58.2 27.327 17.24 303.88 -5.327 |41.68 118.75 3 54 5.7 6558.7 |0.91| -2.64
3 46 27.5 27._6| |6.83 303,67 -4,563 142.35 |19.58 3 57 35.0 6555.0 10.974 -2.26

3 49 46.3 27.391 16.41 303.46 -3.844 142.97 1_.4| 4 0 53.8 6552.0 10.976 -1.9(3
3 52 55.3 27.4J7 16.00 303.24 -3.166 143.53 |21.23 4 4 2.8 6549,6 IO.9?B -|.fi?

3 55 fl5.2 27.440 15.60 303.01 -2.528 144,05 |LPZ.06 4 7 2.7 6547.8 10.980 -|,Bfl
3 58 46.4 27.460 15._ _02.77 -|.926 144.53 |LP"Z.88 4 9 53.9 6546.5 10.981 -.95

4 I 29.fi 27.478 14.80 302.52 -1.358 |44,96 IZ3.7| 4 J2 37.0 6545.6 10.982 -.67

I

I

I

I

I

I

I

I

I

I

I

I

I

I



ATLAS CENTAURI.SURVI:'v'ORLUNAR TRAJECTC_IES FOR 19C-_I,-|966 PAGE |6

sx -.594983 SY

c3 -.959389 ECC

GHA 161.?B62

LAUNCH OATE MAR

LNO'I I.NC,H

AZMTH TIME

_t

:_ .

_x

-.76OZ07 S? -.Z6092J 0AO -15.JZ473 RAO 231.95117 RM

• 984248 .SIR 129_6.241 RCA 6544.6650 LTA -6.00000 GTA
LPH 249,4727

J,_964 TF 64.632

INJ INJ INJ IN,I INJ

PB I.AT ION& TA RT ASC A_4TH

TRUEANOMALYCUTOr RANGEFROM 84.00 TO114.O0

403357.99"Z LAT Z8,3|0600 LON 279.46J800

J4.0OOEX) TB 667.5000 POI. Z
Z43._SJB

_IVAL 0ATE MAR. 4 J964 |_ Z6 ,6

INJ |NJ INJ INJ

TIME RA0 VlEL PTH

L

I

I

I

I

I

I

I

I

I

I

I

I,
I

I

I

I

I
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ATLAS C£NTAUR/SURVEVCR LUNAR TRAJECTCR|E5 FOR 1964-1966 PAGE J5

Sx ._45336 SV

C3 o1.282t366 ECC

GHA 142,O733
LAt._.H OATE FEB

LNCH

A2'MTH

LNQ4

Till[
S

_x

,It

lj

_x

THE

-.4C_064 S_ -.Z71566 OAO -15,75749 RAO 331,44330 RI4

.978950 tcR 12951,565 RCA 6544.6650 LTA -6.00000 GTA
LPH 5,3156

||.1964 TF 64,545

ZNJ INJ INJ ]NJ ]NJ

'PB LAT LCNG TA RT AS(: A2TtTH

TRUE ANC_LY OUT OF RANGE F/_N 84,00 TO II4,O0

NCX_ OO[S NOT CRC_S Tt_ 243,1518 MERIOIAN ON fEB |8 1964

TI._ LUNAR O_CLINAT]ON I$ GREATIER THAN -|5.0 (_GRf..IE$ FROM FEB J4 1964 THRCUGH MAR 3 1964

3_3904,916 LAT 26.310600 LON Z79,461600

14,00000 TB 667,5000 P_ 2
LON 243.15JB

ARRIVAL DATE FEB, 13 |964 20 ZI 31.7

]NJ ]NJ _NJ ]NJ

TIME RAO VEL PTH



ATLAS C_NTAUR/SURVI[YOR LUNAR TRAJECTCRIES F'CR 1964-1966 PA GE 2 ?

SX -.4121B9 SY

C3 -.971154 ECC

G_A |62.77|9

LAUNOAOATE MAR

LNO4 U¢O_
A2'MTH " TIIAE

4¢

S

:e

,1=

J

4=

:e

=1=

4¢

-.853983 SZ -.317510 0AO -J8.51243RAO _44.23d94 RM ,IOAZ34.2t37 LAT 28.3J0600LONZ79.46J61X3

• 984876 SIR 12990.35Z RCA 6544.6650 LTA -6.(X]000 6TA |4.0(]IX]0 TB 667.5000 P_L Z

LPH _0.63J4 LON 743.1518

2,1964 1T 64.|46 ARRIVN..I1ATE NAR. 5 1964 13 J! 4.8

INJ |NJ ZN./ [N,,I ;NJ ZNJ INJ fNJ INJ

I:_ LAT LONG TA RTASC AZMTH TJl, E RAO VEL PTH

TRUE ,u_mLyourror RANGEFRCN 84.00 TO JIO.O0
111.013 21 Z7 49.Z Z'I',3|Z 16.06 303.J4 -5.B4J 68.58 121.2J 21 38 56.7 6561.6 10.981 -2.90

JJZ.OO 21 50 58.2 Z?.3_ 15.66 302.91 °5.172 69.14 1L_.03 21 42 5.7 6557.9 10.984 -2.57

JJ3.OO 21 33 58.5 Z7.382 15.25 302.68 -4.53| 69.67 1#.86 21 45 6.0 6554.8 10.986 -2.25

114.OO 21 36 50.4 27.388 |4.85 302.44 °3.926 70.15 J23.69 2| 47 57.9 6552.3 10.988 -1.95

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTCRIE$ FOR |964-1966

SX -.210795 $_ -.90_955 $Z

C3 -.',,%19_21ECC .9_506_ 5LR
GHA 163.7575

LAUNCH OATE HAR 3.1_:_4

LNCH LNCH

_ZHTH TZHE PB

TRUE A_ALY OUT _ RANGE F_ 84.00
JO4._ 22 11 1_.5 27.325

IO5.00 22 15 4.8 27.359
I06.00 22 18 43.8 27.393

107.00 2222 10.4 27.422
IOS.00 22 25 25.4 27.447

109.00 2228 29.6 21.469

110.OO 22 31 23.7 27.487
111.00 22 34 8.fl 27.503
J12.00 22 36 44.6 27.517

113.00 22 39 12.6 27.529
114.00 22 41 33.1 27.538

-.359614 0AO -21.0t_019 RAO 256.94339 RH

J2991,569 RCA 6544,6650 LTA -6,0000D GTA
LPH 271.7836

TF 63.733

INJ ]NJ |NJ [NJ [NJ
LAT LONG TA RT AS( A2_4TH

18.88 304.75
1B.45 304.58

IB.02 304.39
17.60 304.19

17.19 303.99
16.77 303.77

16.36 303.65
15.96 303.31

15.56 303.07
15.16 302.83

14.77 302.57

TO 103.00
-5.449
-4.588

-3.778

-3.020
o2.311
-1.647

-1.023

-.441
.I07

.621
1.105

82.06

82.85
83.5B

84,24
84.85

85,41
B5.9!
86.37

86.78

87.15
87.48

115.47

116.30
117.13

117.96
11B.79

119.61
120.43

121.26
122.08

122.90

123.72

PAGE IB

403741.555 LAT 2_.310600 LON 279.46_B00

14.00000 TB 667.5000 POL 2
LOH 243,15|8

ARRIVAL OATE HAR. 6 1964 13 5T 50.5

|NJ INJ |NJ INJ

Tlt,_. RAO VEL PTH

22222T3.0 6559.4 10.983 -2.70
22 26 12.3 6555.1 10.987 -2.28

29 51.3 6551.7 10.989 -1.87
33 17.9 6549._ 10.99_ -1.50

LP'Z36 32.9 6547.3 10.993 -1.15

22 39 37.1 6546.0 10.994 -.82
42 3J.2 6545.2 10.995 -,5|

22 45 16.0 6544.8 I0.995 -.22
47 52.| 6544.? 10.995 .05

50 20.1 6544.9 10.995 .31
,_ 52 40.6 6545.3 10.995 .55

I

I
I
I

I
I

I
I

I
I
I

I

I
f
I

I
I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORXES FOR |964-|966 PAGIE 19

Sx .00! 7133 Sv

C3 -.927624 ECC

GHA J64.7432

LAUNCJ,I OATE NAR 4,11_=4

INCH

AZNTH TIME RB

=If

:¢ TRUE:

99.00 _ SS S.6 27.3,114
JO0.O0 _ $9 SE.3 Z?.35Z

lOt.iX3 23 4 2D.E _r._J4
IOZ.OO 23 8 30.5 27.430

lO3.OO 23 12 E4.R L:_',459
|04,00 23 |6 Z.8 _7.484
JO5.OD 23 19 27.3 E?.505

106.00 22 ZZ 38.7 27.52!
|07.00 23 ZS 38.0 27.535

JoB.no 22 _ _S.3 27.547
109.00 Z3 3J 4.3 27.556

110.00 Z3 33 _.8 Z7.563
Ill.GO 23 3S SZ.6 27.569

,IlIZ.O0 22 38 4.5 27.574
113.00 23 40 8.9 ?.7.577

ll4.OO 23 4?. 6.6 27.580

-.922645 SZ -.385646 OAO
.984769 SIR 1Z989.656 RC.A

-2"_._4 Rk3 ?.10.10514 RM 401813.198 IJT 2B.310_00 LO/ ?.79.46J800
6544.6650 LTA -6.00000 GTA 14.0000[/ T8 667.5000 P(_L. ?.

LPH 283.07.|8 tON ?.43.1518
TF 63.446 ARR|VAL DATE MAR. 1' 1964 14 46 ?.S.O

INJ INJ INJ

I.AT LGqG TA

/,I¢)_Y CUT OF" P.CNGE FRC3q _I.OD TO 9B.00

INJ IN.I INJ . |NJ INJ INJ

RT ASC AZMTH TIME RAO VEL PTH

_D.99 305.71 -5.8_J 95.00 111,36 23 6 J3.l 6561.6 JO.gKI
20.55 _05.51 -4.76Z 96.06 lIE.J9 23 10 59.8 6555.9 10.985
E0.1J 305.4?. -3.750 97.03 J13.03 23 |5 27.7 655J.6 .10.989

19.67 505.26 -?..813 9"I.91 113.86 ?.3 19 38.0 6548.6 10.991

19.?.4 505.09 -1.943 98.7_ 114.69 ?.3 ?.3 3J.7 6546.5 10.993
18.81 304.91 -|.137 99.45 JJ5.57. ?.3 ?.7 10.3 6545.3 10.994
18.39 304.71 -.398 llXI.ll 116.35 ?.3 30 34.8 6544.7 10.995

17.97 304.51 .307 100.?l 117.17 23 33 46.?. 6544.7 10.995
17.55 304,30 .954 I01.?.4 117.99 ?.3 36 45.5 6545.l 10.994

17.14 _O4,08 1.555 101.73 1|B.8! ?.3 39 33.8 6545.9 10,994
16.73 303.85 ?..||5 |0Z,16 119.63 ?.3 4?. 1|,8 6346.9 10.993

16.33 J03.6| ?.,638 |[Y'Z,54 11_,45 ?.3 44 40.3 6548.1 10,99Z
15.93 503.37 3.|?.5 |0?..89 |21.27 ?.3 47 .| 6549.5 J0,991

15.53 503.17. 3.5B1 ]03.19 1_.09 ?.3 49 12.0 6551.0 10.989
15,14 _lO?..B7 4,008 103.4S J22.91 ?.3 51 16,4 655?..6 J0.988

14.75 302.61 4,407 103.68 |?.3,73 23 53 |4,1 6554.3 10.981

-?..98
-?.._6
-1.86

-1.40

-.56
-.19

.15
.47
.77

J .05

J .31

J .55
1.78

1.99
2.19

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FC_ J964-1966 PAGE 20

sx .217190 SV

C3 -.976|0! ECC
GHA 165.72_

LAUNCH 0ATE MAR

LNO4 LNCH

A2'HTH TIHE

IIc

* TRUE
9B.OO 22) 42 42.5

99.00 23 47 39,6
100.00 23 fiZ 16.4

IOI.DO O 0 30.0
102.DO 0 4 _0.0

103.00 O 8 13.5
104.OO O t| 4|.8
105.00 0 14 56.1
106.(X_ O 17 57.4

lOT.DO O 20 5.9

lOP.DO 0 23 25.6
109.00 O 25 fi4.Z

IIO.DO 0 _B 13,7

|ll .DO 0 30 24.8
112.00 0 32 28.Z
113.00 0 34 24.4

||4.00 O _ J4.]

-.893151 $2' -.393840 0AO

.983973 SIR 12_._14.443 RCA

6,J964

-73.19365 RAO 283.66749 RH

6544.6650 LTA °6.00DO0 GTA
LF'H 294,4343

TF 63,3'19

INJ INJ INJ INJ INJ

P8 L.AT LCNG TA RT ASC A2'MTH

AM_U.VCUTOF RANGE FRO4 84.00 TO 97.00

27.546 21.41 _05.92 "5.169 109.|2 110.54
27.382 20.96 305.78 -4.052 110,22 11|.38

27.4_ 20,fl2 305,64 -3,007 111,25 112,22
27.456 20.08 305.48 -2.042 112,15 113.05

27,484 19,65 305,51 -1,149 112,99 113,88
2"/,506 19.22 305.|5 °.324 113.74 114.71
27.524 18.79 504.94 .439 |14.42 115,53

27.559 18.37 _O4.74 1.146 115.04 116.38
27.551 17.95 304.54 1.800 115.58 llT.IB

27.5_0 17.54 3D4.32 2.408 116,08 118,00

Z?.fi6? 17.13 304.10 2.971 !16,52 118.82
2"I.575 16.72 303.87 3.495 116.9| 119.64

L_.577 16.52 305.65 5.985 117.25 120.46

_.580 15,92 303.38 4.438 117,55 121,27
_'l.582 15.52 303.13 4.862 117.82 122.09

27.585 15.13 302.87 5.259 118.05 122,91
27.583 14.75 :302.61 5.629 118.24 123.75

398741.293 LAT 28.3J0600 LON 279.4616(:70

14.00000 TB 667.5000 POt. 2
LON 245.J515

ARRIVAL OATE MAR. 8 1964 15 56 35.0

|NJ INJ JNJ ]NJ

TXfa_. RAO VIEL PTH

25 53 50.0 6557.9 10.981 -2.56

25 5B 47.1 6552.8 10.986 -2.01

24 3 23.9 6549.1 J0.989 -1.49
0 1! 57.5 6546.7 10.991 -J.OI

0 15 57.5 6545.3 IO.992 -.57
0 19 21.0 6544.7 IO.992 -.|6
0 22 49.5 6544.8 10.992 .22

0 26 5.6 6545.5 |0,992 .57
0 29 4.9 6546.3 10.991 .89

0 3| 54.4 6547.5 |0.990 1.19
0 54 55.1 6549.0 10.989 J.47

0 57 I.? 6550.7 10.981 1.73
0 _J21,2 6552.5 10.986 1.96

0 41 52.5 6554.4 10.984 2.20

0 45 55.7 6556.4 10.985 2.41
0 45 31.9 6558.4 10.981 2.61

0 47 21.6 6560.4 10.979 2.79

I
I
I

I
I
I
I

I
I

I
I
I

I

I
I
I

I
I
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ATLAS CENTAUR/SURVEY,_'_ LUNAR TRAJECTOrIEs FOR 1964-1966

sx .42652! Sv -.8|94|7 SZ

C3 -1.053509 ECC .982702 SIR
GHA 166,7144

LAUNCH 0ATE MAR 7.|'_4

LNO4 LNCH

A2'NTH T|NE PB

ilc
lit

TRUE ANOMALY

99.00 O 34 27.3 27.3_5
I00.00 0 39 17.0 27.351
Jol.OO O 43 48.0 27.:394

102.00 0 48 J.5 _.4_0

10:3.00 0 51 58.6 27.46(3
104.00 0 55 40.4 17.485

I05.00 0 59 8.1 27.506

I06.00 J 2 22.7 27.523
107.00 l 5 25.| 27.537

108.00 1 8 16.4 L_'.548
109.00 I 10 57.4 27.557

110.00 I 1:3 Z8.8 27.564
111.00 I 15 51.5 77.570

ZIZ.O0 I 18 6.0 27.575
11:3,00 J 20 1:3,| 17.578

Jl4,00 | L>2 13,:3 27.580

PAGE 2!

-.3829290A0 -21.51521 RAO 197.49778 RN 394573.254 LAT 28.:310600 LON 279.461800

12976.126 R_ 6544.6650 LTA -6.00000 GTA 14.00000 T8 667.501_ POt. 2

LPH 306.0976 LCI4 143.1518
TF 63,478 ARRIVAL OATE MAR. 9 1964 16 27 49.3

|NJ INJ INJ INJ INJ

I.AT LONG TA RT A,SC AZI4TH

OUT CF'RANGE FROM 84.00 TO 98.00

20.99 305.71 -5.869 J21.88 111.36

20.55 305.57 -4,782 JL_Z.95 112.19
20.11 305,42 -3,759 12:3,93 113.0:3
19.67 305.26 -Z.809 124.83 IJ:3,8_

J9.24 305.09 -|.928 125.65 114.69
18.81 304.91 -1.109 126.40 115.52

18.:39 504.71 -.349 127.07 116.:35
17.97 :_O4.51 .358 127.68 117.17
17.55 504.50 1.0J5 1_.2:3 117,99

17.14 304.08 1.627 12'8,73 118.81
16.73 30:3.85 2.J98 129.17 119.6:3

16._ 303,6Z 2.730 129.57 120.45

15,92 _0:3.37 3.2"_8 129.9Z 121.27
15.5:3 30:3,13 :3,69:3 130.24 122,09

15,14 302,87 4,17.8 150,51 122,91
14.75 _ro2.6| 4.536 130.75 123.7:3

INJ ZNJ ZNJ INJ

TIME: RAD VIEL PTH

0 45:34.8 6561.7 10.975 -2.9J
O 50 24.5 6556°0 10.979 -2.37

0 54 55.5 6551.7 10.96:3 -1.86
0 59 9.0 6548.6 10.986 -1.59

1 :3 6.1 6546.5 10.987 -.96
1 6 47.9 6545.:3 10.988 -.55
1 10 15.6 6544.7 10.989 -.17

| 1:3 50.2 6544.7 10.989 .18

J 16:32.6 6545.2 10.988 .50
I 19 2:3.9 6546.0 10.988 .81

I 22 4.9 6547.1 10.987 1.09
I 24 36.3 6548.4 10.966 1,:35

| 86 59.0 6549.8 10.965 J.60
I 29 1:3.5 6551.4 10.98:3 1.8:3

I :31 20.6 655:3.1 10.982 2.05

I :3:320,8 6554.8 10.980 2.75

I



ATLAS CENTAUR/SURVEYO_ LUNAR TRAJECTCRIES FOR 1964-1966 PAGE 22

SX .619271SV

C3 -1.Jfi1913 ECC
GHA 167.7001

LAUNCH DATE MAR

LNCH LNCH

AZNTH TZHE

•

S

|04,00 I _8 |9.2
105,(30 I 32 18.6

106.00 I 36 4.8
107.00 ! 39 38.4

I08.00 1 43 .4
109.00 I 46 |l.fl

110.00 1 49 12.3
111.00 I 52 3,7

112.00 I 54 46.3
113.00 I flT ZO.fi

114.00 I 59 47.2

-.70|8Z_ 5Z -.352062 OAO -20,6|349 RAO 311,42440 RH

• 981081 5LR 12965,551 RCA 6544,6650 LTA -6,00000 GTA
LPH 318.06fl4

8,1964 TF 63.81Z

INJ INJ INJ INJ INJ

PB LAT L._G TA RT A.._ A2t4TH

TRUE ANCe4ALYCUTCF' RANGE FR_4 84.00 TO|03.00
27.323 18.88 304.75 -5.681 |35.4J 115.47

27,350 18,45 304.57 -4,801 136,23 116,30
27.386 18.03 304.38 -3.965 136.99 117.13

27,416 11.61 304,19 -3,180 137,68 117,96
27.443 17.19 303.98 -2.445 138.32 IJ8.78

27.465 16.77 303.77 -1.756 138.91 119.61
27.485 16.37 303.54 -1.110 139.44 I_0.43

27.502 15.96 Xl3.31 -,502 139.92 121.25
Z7,516 15,56 303,07 ,068 140,_6 l_2,0B

27.fiZ8 I`5.16 302.83 .60`5 140.76 l_'Z.90
27.538 14.77 302.`57 1,110 141 ,JR 123.72

369698.`555 LAT 28.3J0600 LCN 219.461600
14.00000 TB 667,5000 POt. Z

LCI4 243.1`518

ARRIVAL DATE MAR, |0 1964 11 19 26,6

;NJ JNJ |NJ INJ

TJV4_ RAD VEL PTH

I 39 26,7 6560,6 10,97J -2,81

| 43 26.1 65.56,1 10,975 -2.38
1 47 12.3 6552.4 10.978 -1.96

I 50 4`5,9 6549,7 10,980 -1,58
I `54 7,9 6547,6 10.982 -1,21

I `57 19,0 6546,2 10.983 -.67

0 19.8 6`545.3 10.984 *o55
2 3 1|.2 6544.8 10.984 -.25

Z 5 53.8 6`544.7 10.984 .03
2 8 28.0 6544.8 10,984 .30
2 I0 `54.7 6`545.3 10.984 " .55

-I
I

I

I

I
I

I
I
I

I
I

I
I

I
I
I
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I
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ATL4S CENTAURISURVE'fOR LUNAR TRAJFCTORIE$ FOR 1964-1966

SX .TB3BSO SV -.542995 SZ -.30127.4 OAO

c3 -J.z6oZIZ £cC .979309 SLR IZ953.912 RC4
Gee4 168.6857

LAUNCH DATE MAR 9t|_o4

PAGE 23

LNO-I

AZNTH

XX
#

4c

:¢

_X
#

llZ.00
1|3.00

J14.00

-|1.531|3 RAO 3_.5.'28855 Rt4 3845_.094 LAT ZEI.3J0600 LCN 279.46J800

6544.6650 LTA -6.00000 GTA 14.00000 T8 667.5000 P(X. 2
LPH 3_0._85 LO4 243.,15J8

TF 64.ZgZ ARRIVAL DATE HAR. J| 1964 18 I0 49.0

LNO.I I'NJ |NJ |NJ INJ |NJ
TII, E i:_ LAT L_'qG TA RT AS( AZHTH

TRU£ ANOm, LY CUT _ RANGE FROI 84.00 TO ,111.00
2 _,3 49.Z _.317 15.67 _.gO -5.78_.

2 Z? .4 Ei'.337 15.27 _02.66 -§.J13
Z JO 3.Z ?.'1.365 14.87 30Z.aZ -4.468

JNJ |NJ |NJ ;XJ
TJHE RAO VI[L PTH

34 56.7 6561 .,-_ IO.9{-6 -_.86

2 38 7.9 6557.6 IO.969 -,%53

?. 41 10.7 6554,5 10.971 -_.2!

148.46 IZ*_.03

149.0;_ I_-_2.8§
149.54 123.68

T_er. e400_ CGES NOT (,ROSS _ 243.151B 14ERID_AN ON e,t_R J8 1964

TH_ LUNAR CI[(L_NAT][(_ JS _I_ATI_ THAN -15.0 I_GI_E5 FROH HAR

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECT_IES fOR |964-|966 PA&£ 24

SX -.4_8769 SY

C3 -.929?37 ECC

GHA |69.3843

LAUNCH OAT[ MAR

LN(.H LNCH

AZMTH TIHE

|14,00

-._19154 $2'

.984743 SLR

Z9,|964

-.3/.30J54 OAO -17.46687 RAO 239,1765! RH

]29_9.4_1 RCA 6544.6650 LTA -6.OO000 GTA

LPH229.0052

TF 64.302

INJ INJ INJ INJ INJ

P6 LAT LCNG TA RT ASC A214TH

* TRUE AI_IALY OUT CI: RANGE FRO4 84.00 TO |13.00

19 23 53.3 27.302 J4._O 302,37 -5.929 63.27 1Z3.67

404197,398 LAT 28,3JO600 LON Z79.461B00

J4,00000 T6 667,5000 _ 2

LCM Z43,lSle

ARRIVAL DATE APR, I 1964 11 4 44.5

INJ INJ INJ INJ

TIHE RAO VEL PTH

19 34 40.8 6562.1 10.980 -_.94

I

I
I
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sx -.293659 Sv

C3 -.896_09 £CC

C+IA 190.31130
LAUNCH DATE MAR

ATLAS CENTAUR/SURVEVC!R LUNAR TRAJECTCR|ES FOR |9_4-|966 PAGE 25

-.89(3OZ8 SZ -.348734 Ok3 o_.40991RAO 251.74(X32 RM 404784.934 LAT 2_.3J0600 LON 279.46J_i00

._85275 SLR 12992,966 RCA 6544,6650 LTA -6,00(X30 GTA J4,IX)iX]0 T8 661,5000 POt. Z

LPH240,J§65 LOM 243.15|8
30,1964 1T' 63.846 ARRZVAL DATE APR. 2 1964 lJ 50 55.6

LNCH LNO4

A21*TH TIME P8
dE

4K

S
:#

306.00 20 5 44.0 _J'._J
107.00 20 9 20.6 27.356
108.00 20 12 45.5 27.988

Iog.0D 20 15 59.5 27.415
110.00 20 J9 3.3 27.439

|||.00 20 2| 57.4 27.4G0
|IZ.{JO 20 24 42.7 27.478

113.00 20 27 19.7 27.494
1|4,00 20 29 48,9 _{P,_7

;NJ INJ JNJ INJ INJ INJ |NJ |NJ ZNJ

LAT LONG TA RT A,T_ A214TH T|I4E RAD V£L PTH

TRUE NqG4ALVOUTOFRANC_FRCIN 84.00 TO105.00

18.06 304.32 -5.466 76.78 l17.J! 20 J6 5|.5 6559.5 J0.964 -2.71

J7,63 _I04.J9 -4.667 77.50 117.94 202028,| 6555.5 J0.987 °2.92
J7.2| _09.93 -9.9J6 78.15 118.77 ,_3 29 59.0 6552.9 10.990 -1.94
J6,80 303,72 -_,2J2 78,75 ||9,60 20 27 7,0 6549,8 J0,992 -l,59

|6.39 309.50 -2.551 79.30 120.42 20 30 J0.8 6547.9 10.993 -1.27
15._ 303.Zg -1.930 79.80 J21.24 20 33 4.9 6546.5 10.994 -.96

15.58 303.04 -|.346 _.26 |22.07 20 35 50.2 6545.6 10.99S -.67
15.J8 _Y_.80 -,797 80.67 J22.89 20 58 27.2 6545.0 10.996 -.40

|4.79 _0e.55 -.;_gO 8J.04 |L_.TJ 20 40 56.4 6544.7 J0.9-36 °.14

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 26

$X -.085370 5V

C3 -._9U022 ECC
GHA 191.3556

LAUNCH DATE MAR

LNCH LNCH

AZHTH TIIqE

_x

:¢

:¢

* TRUE

_OO.OD 20 49
101.00 2O 53

IOZ.OO 20 57
103.00 21 1
104 .(_ 21 5

105.(30 21 9

lO6.00 21 12
107.00 21 15
I08,00 21 |8

109.00 21 Zl

110.00 21 2_

111.00 21 25
112.00 21 28

113.00 21 30
1J4.00 2| 32

-.92/3426 57 -.3_1482 OAO -22.42553 RAO 264.70094 Rt4

• 9_5387 .5LR 12993.69_ RCA 6544.6650 LTA -6.00000 GTA
LPH 251.31J2

31,1964 TF 63.494

INJ INJ INJ INJ INJ
PB LAT LONG TA RT A5_ A214TH

ANOHALY CUT CF RANGE FRCI4 84.00 TO 99.00

6.5 27.320 20.56 305.34 -5.678 89.86 lj2.18
59.2 27.556 20.12 _05.38 -4.656 90.84 115.02

54.5 27.396 19.68 305.25 -5.697 91.75 115.85
53.1 27.430 19.25 Z_05.06 -2.806 92.58 114.68
56.6 27.458 18.82 _04.88 -1.978 95.34 115.51

6.0 2_7.482 18.40 _04.69 -1.209 94.02 116.34

22.2 27.502 17.97 _04.49 -.495 94.64 117.16

26.3 27.518 17.56 _04.28 .173 95.20 117.99
19.2 27.532 17.14 _04.06 .793 95.7| 118.81

1.7 27.543 16.74 305.84 1.571 96.16 119.63

34.6 27.553 16.55 305.6! 1.911 96,57 120.45
58.8 27.5G0 15.95 _05.57 2.415 96.95 121.27

14.8 27.566 15.55 303.12 2.886 97.25 122.09
25.2 27.571 15.14 302.B6 5.528 97.55 122.91

24.7 27.575 14.75 302._0 5.742 97.78 J25.73

404158.270 LAT 28.3|0600 LCI_I 279.461800

14.00000 T8 667.5000 PCt. 2
i.ce4 243.1518

ARRIVAL DATE APR. 5 |964 12 58 41.8

INJ INJ INJ INJ

TII4_ RAO VEL PTH

2J 0 14.0 6560.6 10.985 -2.82
21 4 46.7 6555.4 10.987 -2.31

21 9 1.8 6551.4 10.991 -1.83
21 15 .6 6548.6 10.993 -1.59
21 J6 44.1 6546.6 10.995 -.98

21 20 15.5 6545.4 10.996 -.60
21 25 29.7 6544.8 10.996 -.24

21 26 35.8 6544.7 10.996 .09
21 2926.7 6545.0 10.996 .39

21 52 9.2 6545.6 10.996 .l_
21 34 42.1 6546.5 10.995 .93

21 57 6.5 6547.6 10.994 1.20
21 3922.5 6548.8 10.993 1.45

21 41 _.7 6550.2 10.992 1.65
21 43 52.2 6551.6 10.991 1.86

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964-1966

Sx .128051SY

C3 -.9139T1ECC
¢#4A 192.3413

LAUNC_DATE APR

PAGE ZT

LNO4 LNO4

AZNTH TINE
41

4c
41

4J
4_

4_
lit

4_

41
:_ 1"RUE

97.00 21 35
98.00 21 40

99.G0 21 45
IfXI.GO 21 49

|OJ .IX) _1 54

I0_.00 Z! 58

103.00 ZZ 1

104.00 _ 5

105.00 _ S

I06.00 ZZ II
tot.00 zz 14

108.00 ZZ 16

109.00 2Z 19
110.00 _ Zl

Ill.G0 _ 23
11Z.O0 22 25

11 _.00 22 27

114.00 22 29

-.908850 .52' -.3969BI OAO °23.38959 RAO 276.0J979 RN 402224.223 LAT 28.310600 LCN 279.461800

• 984994 SLR 12oJ91.181REA 6544,6650 LTA -6.(X)[X_ GTA 14.00000 TB 667.5000 POt. Z
LPH262.5450 LDI4 243.151B

1,196,1 /F 63.311 ARRIVAL OATE APR. 4 1964 13 27 53.1

INJ INJ INJ INJ |NJ
is8 I.AT LONG TA RT AS(: AZMTH

At,Ouu.v OUT OF" R_ _ 84.00 TO 96,00
15.9 27.310 21.85 _06.06 -5.964 102.93 109.70

31.0 _'.351 21.40 _05.93 -4.774 104.12 110.54

24.3 27.397 20.96 ]05.80 -3.661 10.5.21 111.38
57.0 27.436 20.52 305.65 -2.633 106.21 111.22
10.6 27.467 20.Q_1 305.49 -1.684 107.J1 113.05

6.3 Z?.493 19.64 305._. -.809 |07.93 1J3.88

45.6 27.514 19.22 305.14 -.DO0 108.66 |J4.TJ
9.1' Zr.531 18.79 _04.95 .747 109,37. 115.53

19.8 77,545 18.3T 304.75 1.437 |09.9_ 116.36

17.2 _/'.555 17.95 304.54 2.076 110.45 117.18
2.7 27.664 17.54 304.3Z 2.669 110.92 118.00

37.5 Z?. 670 17.13 ;XN. I0 3.2|8 111.34 118.8Z

t.4 77,575 16,7"Z 303.87 3,7_9 111.76 119.64
18.3 _1.578 16.32 303.63 4._3 112.05 120.46

25.9 Z?.581 15.98 303.58 4.645 112.33 121.27

25.6 27.582 15.52 303.13 5,057 112.58 122.09

18.8 27.583 15.13 _12.88 5.442 112.80 122.91
5.4 27.583 14.75 302.61 5.802 112.98 123.73

INJ INJ ;NJ INJ

T[14[ RAO _L PTH

21 4623.4 6562.3 10.980 -2.96

21 51 38.5 6556.0 10,986 -2.37
21 56 31.8 6551.3 10,990 -1.82

22 1 4.5 6548.1 10.992 -1.31
22 5 18.1 6546.1 10.994 -.84

22 9 13.8 6545.0 10.995 -.40
22 1253.1 6544.7 10,995 -.00
22 16 17.2 6544.9 10.995 .3T

22 19 27.3 6545.7 10.994 .71
2222 24.7 6546.8 10.993 1.03

2225 |0,2 6548.2 10.992 1.32
2227 45.0 6549.8 10,991 1.60

22 30 9.9 6551.5 10.989 1.85

22 _.25.6 6553.4 10.968 2.09
22 _1 33.4 6555.4 10.966 2.31

22 36 33.3 6557.3 10.985 2.51
22 38 _6.3 6559.3 10,983 2.70

22 40 12.9 6561.3 10,98| 2.88

I



ATLAS CENTAUR/GURVEYCR LUNAR TRAJECTORIES FOR 1964-1966

SX • 338226 SV

C3 -.971695 ECC
C.HA 193.3269

LAUNCH DATE APR

LNCH LNO4

A2_TH TIME

_TRUE
98.OO 22 28

99.00 22 33
100.00 22 37

IO1.00 22 4_
102.0D 22 46

103.(30 22 49
104.00 22 53

]05.00 22 56
J06.00 22 59

107.00 Z3 2
108.00 Z3 5

109.00 23 ?
110.00 25 9

III .00 23 IE
112.00 23 14

113.00 23 |6

1|4.00 25 17

-.Pfi4fi68 SZ -.394102 0AO -23.21000 RAO 29|.59;_97 RH

.984046 5L.R 129B4.922 R(A 6544.6650 LTA -6.000(_ GTA
LPH 273.9420

2,1964 TF 65.346

INJ INJ ]NJ INJ INJ

PB LAT _ TA RT AS( AZMTH

ANORaLY CUT OF RANGE FRO4 84.00 TO 97.00
22.6 27.347 21.41 305.92 -5.153 111.10 110.54

19.4 27.385 20.96 305.78 -4,017 118.20 111.38
55.9 27.424 20.52 _Ofi.64 -2,973 1|9.21 112. L:_Z

15.5 27.457 ZO.[W _05.48 -2.009 1;_).13 115,05
12.9 ;_1.485 19.65 30§.3| -1.118 120.96 115.88

56.0 27.50? 19._ 305,14 -.LxJ4 121.71 114,71
24.0 Z t.525 18.79 304,94 .468 122.39 115.53
57.9 21.540 t8.37 304.75 1,173 123.00 116.36

38.9 Z t.flfll 17.95 304.54 1.8_ 125.59 117.18

_.1 _.S_ 17.9,1 304.32 2.45_ 124,04 118.00
6.4 27.568 17,15 304,10 R,_ 124,48 |J8.82

34.8 11.513 16.7_ _05.87 3.$18 1_4.81 119.64
54.0 27. STt 16.3_ 305,63 4,004 125.EI 1_D.46

4.8 L_/'. _0 15.92 305,38 4.438 125.51 I21 ._7
7.8 2T.GP2 15.52 _5.15 4.881 125.78 122.09

5.8 27.585 15.15 _0_,87 _.276 J26.01 122.91

53.5 E1._5 14.75 _.61 5.646 126._ 125.73

PAGE 2P

598990.578 LAT 28.3|060D LON 279.461800

|4.(X]000 T8 667.5000 POt. 2
243.1518

ARRIVAL DATE APR. 5 1964 |4 J8 6.S

INJ INJ INJ INJ

TZN_ RAD VEL PTH

22 39 30.1 65fl7.7 _0.9L42 -2.55

224426.9 6552.7 10.986 -J.99
22 49 5.4 6549.0 10.989 -|.47

22 5520.8 6S46.7 10.991 -l.OO

22 57_0.4 654fl.5 10.99Z -.tiff
25 I 5.5 6544.7 10.993 -.15
23 4 31.3 6544.8 10.993 .23

23 _ 4S,4 6545.3 JO,_ .._
23 10 46.4 6546.3 JO,991 .91

23 13 35.6 6547.6 10.990 I.EI
23 16 13.9 6549.1 10.989 1.49

IB4_.3 6350.8 10.9_7 1.24

L_3Zl 1.5 6552.6 10.986 1.99

2323 1_,3 6554.5 10.984 2.21
23 _5 15.3 6556.5 10.983 2.42
23 27 11.3 65_8.3 |0._| 2._

2529 .8 6560.5 10.979 2.80

I
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sx .536J _Lq Sv

C3 -] .060329 ECC

GHA 194.3126
LAUNCH 0ATE APR

ATLAS LENIAUR/._,RVEYOR LUNAR TRAJF'CTL.,_ZES fOR J_4°J966 P_5£ _9

-.757734 SZ -.37L_3,1 0AO -21.84090 RAO 305.28096 RM 394583.,199 LAT 28.3`10600 LCN 279.46,1800

.'38?.5"30 SIR ,12975.39_ RCA 6544.6650 LTA -6.00000 GTA ,14.00000 TB 667.5000 POL Z
Ll_4 285.5874 LOM 243.15,18

3.|964 TF 63,f:00 ARRTVAL 0ATE APR. 6 1964 ,15 8 46.7

ZNJ IN| ,1NJ IN| |NJ

P8 LAT LONG TA RT AS(: AZMTH

OUT OF" RANGE FRO4 84.00 TO 100.00

Z'/'. 324 _13.13 305.35 -5.669 129.76 IJ3.O1
27.356 19.70 305,J9 -4.68J 130.70 113,84

Lrt.394 19.27 305.03 -3.747 J3J ,58 114.67
Z? .427 18.83 304 .85 -2.877 J32.38 J15.50
27.455 ,18.4! 304.67 -E,066 ,133. J2 LI6.33

L:_. 479 17.99 304,47 -,1,3J0 133,78 117,16

27.499 17.57 304.26 -.605 134.39 J17.9_
27.5|6 J7.15 304.05 .053 134.94 1J8.80
27.529 J6.74 303.83 .668 135.43 119.63

27.541 16.34 303.60 J .243 135.88 120.45

Z?. 551 J5.93 303.36 J .781 J36.28 ,12| .27
27.558 15.54 303.,1,1 2.;_5 ,136.65 122.09

27.565 15.14 3D2.86 2.758 136.97 ,12_.91
27.570 14.75 302.W 3._ 137.25 |23,73

LN04 LNCH

AZMTH rIME

@

T_ AI_MALY
,1OJ.IX} 23 17 |2.5

102.00 23 21 38.0
,103.00 23 25 47.2

104.00 23 _ 41 .E
105.00 23 33 21.0

I06.00 _°3 36 47.6
IO7.00 23 40 1.9

108.00 23 43 4.L;
109.00 23 45 57.1

,110.00 23 48 _3.6
,111.00 23 51 I_.0

112.00 23 55 38.0
1J 3.00 23 55 55.2

114.00 O 2 1.2

IN| |NJ IN| IN|
T|ME_ RA0 VEL PTH

23 _ 20.0 6560.6 ,10.975 -2.8,1
23 32 45.5 6555.5 10.979 °2.32

23 36 34.7 655J.6 ,10.983 -1.86
23 4048.7 6548.8 10.985 -1.45
23 44 _8.5 6546.8 10.987 -1.02

23 47 5_.1 6545.5 ,10.988 -.65
23 51 9.4 6544.8 J0.968 -.30

23 54 12.3 6544.7 ,10.989 .03

23 57 4,6 6544.9 10.988 .33
23 59 47.| 6545.4 ,10._ .62

24 2_0.5 6546.2 ,10.987 .88
24 4 45.5 6547.2 ,10.986 ,1.13

24 7 2.7 6548.4 ,10.985 1.37
O 13 8.7 6549.7 ,10.984 1.59

!



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FC'_ 1964-1966
PAGE 30

sx .711e_)8 SY -.619_04 SZ

C3 -1.170544 ECC .9807_1 SIR

C,HA 195.2982
LAUNCH OATE APR 4,1964

LNCH LNCH
AZHTH TIHE

I07.00
J08.EXJ

I09.00
llO.O0

lll.O0
J12.00

113.00
1|4.00

-.3_3413 0AO -19.29384 RAO 318.95243 RH

12963.553 RCA 6544.6650 LTA -6.00000 GTA
LPH 297.5603

TF 64.025

IN| IN| IN| IN| IN|
P8 LAT LCNG TA RT ASC A2'HTH

TRUE ANCHALY CUT CI_ RANGE FRCH 84.00 TO I06.00

0 JZ 13.6 Z7.301 17.66 304.08 -6.172 142.28 117.93

O 15 53.7 Z7.3_fi 17.24 303.87 -5.376 142.99 118.75

0 19 L_.8 27.358 16.83 303.67 -4.613 143.66 119.58

0 22 4J,4 27.389 16.4! 303.46 -3.894 144,2B |20.41
0 25 50.2 Z7.415 J6.0l 303.24 °3.217 144.84 |2|.23

026 49.B 27.438 15.60 303.0J -2.579 145.36 |L_.06
0 31 40.8 27.459 15._0 30Z.77 -1.978 145.B4 I_YZ.88

O 34 23.7 87.476 14.81 302.58 -|.4|0 146.87 |83.71

38925Z.820 LAT 28.310600 LON 279.46lB00

14.00000 TB 667.5000 POt- 2
LC_4 243.JS|B

ARRIVAL OATE APR. 7 1964 J5 59 25.0

IN| IN| IN| IN|
TIH£ RA0 VEL PTH

0 83 81.1 6563.5 10.968 -3.O6

O 87 1.8 6559.0 10.978 -2.66
0 30 30.3 6555.8 10.975 -2.88

0 33 48.9 6558.8 10.977 -1.93
0 36 57.7 6549.8 10.979 -1.59

0 39 57.3 6548,0 10.981 -1.28

0 48 48.3 6546.6 |0.988 -.98
0 45 31.8 6545.6 10.983 -.70

I
I
:|

I

I
I

I
I
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ATLAS CENTAUR/SURV_VOR LUNAR TRAJECTORIES FOR J964-|966

SX -.367744 SY -.867403 SZ

C3 ".89157! £CC .98536J SIR
_A Z16.982S

LAUNCH CAT£ APR 26.1984

LNO4 LNO4

AZMTH TIME: P6

-.335224 0AO -19.58618 RAO Z47.02499 RM

IL_393.53| RCA 6544.6650 LTA -6.00000 GTA
LPH 209.3709

1"1:63.9?9

10_,.00

IO9 .CO
! lO.OO

Ill .GO
11 _.0O

l l _1.00

114.00

INJ INJ INJ IN,J INJ

I.AT L(:Z_ TA RTASC AZI'eTH

S

TRUE ANO4ALY CUT OF RANGE F/ZO4

18 O 55.6 27.313 17,L_
18 420.8 Z?.338 16.84

18 7 33.7 Z't.3_ 16.42
18 1040.8 Z?._6 16.01

18 19 36.? 27.420 15.61

18 1624.2 Z?.442 |5,21
18 19 3.6 _?.460 _4.8J

84.00 TO lOT.O0

_O3.B6 -5.817 71.65 118.75

303 • 65 -5.075 1_. 30 I 19 • 58
303.44 -4.369 72.90 120.40

303.ZZ -3.?04 79.45 J2J .23
30"2.99 -3.17"r? 79.96 l_.05

JO'Z • 75 -Z.487 74.4Z J_._
_(3Z. 51 -1.991 74,84 1_3, 70

PAGE 53

405441.469 LAT 2B.3J0600 LOI Z79.461800

14.00000 T8 66T.5000 POt. Z
LO4 Z43.ISJ8

ARRIVAL DATE APR. Z9 1964 9 45 57.5

IN./ JNJ _NJ _NJ
T_I4E RAO VlEL PTH

18 12 3.1 6561.4 10.982 -2.89
18 15_.3 6557.4 10.986 -Z.SZ

18 18 43.Z 6554.1 10.968 -2.17
18 _1 48.9 6551.5 10.991 -1.84

18_4 44._ 6549.4 IO.99Z -1,5_
18 _? 31,1 6547.7 10.994 -1.25

18 30 11.1 6546.5 J0.995 -.96

i



ATLAS CENTAUR/SURVEYOR. LUNAR TRAJECTORIES FOR 1964-1966

SX -.163M4 SY

C3 -.868404 ECC

GHA 217.96_1
LAUNCH OATE APR

-.912737 SZ -.374499 0AO -?J.99333 RAO ?fig.B5546 RH
• 98574? 5t.R 11996.018 RCA 6544.6650 LTA -6.00000 GTA

LPH 220.5007

17,1964 TF 63.573

LNCH LNCH INJ INJ INJ INJ INJ

AZHTH TIME P_ LAT LCNG TA RT ASC AZNTH

101.00

I02.00
103.00
104.00

I05.00
106.00

107.00
108.00

109.00

110.OO
111.00

112.00
113.00

114.00

#

• TRUE ANCHALV CUT OF RANGE FRCH 84.00 TO 100.00

18 43 19.1 Z7.304 20.14 305.33 -5.988 B4.73 113.00
18 47 41.9 17,341 19.71 305,18 -5,003 65,67 113,83

18 51 48.5 27.381 19.27 _/'J5.0! -4.078 86.54 114.67
18 55 39.9 27.415 18.84 304.84 -3.2|7 87.33 115.50

1B 59 17.0 27.444 18.41 304.65 -Z.414 88.06 116.33
19 Z 41.O 27.468 17.99 304.46 ol.667 88.71 117.15

19 5 52,7 Z7,489 17.57 2104,25 -.970 89.31 117,98
19 8 53,0 27.506 17,16 304,04 -,320 89,85 118,B0

19 11 42.8 27.5Zl 16.75 303.BZ .287 90.34 119.61
19 14 2'2,9 27,533 16,34 _03,59 ,854 90,77 120.44

19 16 53.9 27.544 15.94 303.35 1.385 91.11 IZl.Z7
19 19 16.6 27.552 15.54 303.11 1.882 91.52 IL_.09

19 21 31.6 27.559 15.15 302.85 2.348 91.83 ILP'Z.91

19 23 39.5 27.565 14.76 302.60 2.785 92.11 123.73

PAG£ 34

405595.813 LAT ?8.310600 LCN Z79.461800

14.00000 T6 667.5000 PEN.
LOH 243.1518

ARRIVAL 0ATE APR. 30 1964 l0 33 12.5

INJ INJ ZNJ INJ
TIRE RAO VEL PTH

18 54 26.6 6562.4 10.982 -2.97

18 58 49.4 6557.1 10.981 -2.48

19 2 56.0 6552.9 10.990 -Z.02
19 6 47.4 6549.8 10.993 -1.60

19 10 24.5 6547.6 |0.99fl -1.20

19 13 48.5 6546.0 10.996 -.83
19 17 .2 6545.1 10.997 -.48
19 20 .5 6544.7 10.997 -.16

19 L_ 50.3 6544.7 10.997 .14
19 25 30.4 6545.0 10.997 .42

1928 1.4 6545.6 10.991 .69

19 50 24.1 6546.4 10.996 .93
19 32 39.1 6547.4 10.995 1.17

19 34 47.0 6548.5 10.994 1.38
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ATLAS CF'NTAUR/SURVI_Y_'W LUNAR TRAJECTOR][:S [:OR |_o4-1_o6 PAGE 3,1

SX ._54370 $Y

C3 -J.29J424 ECC

C+_A 196.2839

LAUNCJ4OATE APR

LNO4 LNCH

AZI4TN TIME

-.44422_ SZ -.269652 0AO -15.64358 R/tO 332.52763 RX
•97_796 SIR 12950.563 R_, 6544.6650 LTA -6.00000 GTA

LPH _09.9"_'_5
6,1964 1)" 64.561

INJ INJ INJ IN./ INJ

PB LAT LONG TA RT ASC AZMTH

Ill

S

S

i

_, TRUEANCmLV CUT Or R_GE FRO4 84.00 TO H4.OO

THE _Ce4 CCES NOT CR05S THE 243.1518 NER[DIAN CN APR J6 1964

'rH£ LUNAR I:_¢LIeCtTICN JS GREAI1ERTHAN -IS.0 _GRF.ES FRO4 APR 9 J96a _ APR 27 1964

383367.875 LAT _t1.3|0600 LI_N E79.46|800

I,I.D0000 TB 667.5000 POt. Z

LOI¢ 243.1518

ARRZVAL DATE APR. 8 1964 J6 49 36.3

]NJ |NJ |NJ |NJ

TIME RAD VIEL PTH -

I



ATLAS CENIAUR/SURVEYC'W_ LUNAR TRAJECTORIES FOR 1964-1966

sx -.556!35 SY -.782_04 5Z

C3 -.932980 ECC .9846t_! SLR

GHA 215.9968
LAUNCH CATE APR 25,|964

LNC.H

AZMTH

WW

W_

Wg

WX

:¢

W_

W_

W_

W_

W_

W_

_W

W_

W_

W_

W_

W_

WW

W_

W_

-,2_I(3563 OAO -J6,29579 RAO 254,591Z2 RM

129_9,0BI RCA 6544,6650 LTA -6,00000 GTA

LPH 19B.3023

TF 64.470

LNCH INJ INJ INJ INJ INJ

TIME PB LAT LONG TA RT ASC A21_ITH

TRUE ANOMALY CUT OF" RANGE FRCI4 84,(_O 1"O ||4,00

PAGE 32

4044}9.05| LAT Z8.}10600 LON 279.461800

14.00000 TB 667.5000 POt. 2
LOM 243.151B

ARRIVAL 0ATE APR. 28 1964 9 0 17.5

INJ INJ INJ INJ

TIME RAO VEL PTH

I

I
I
I
i

i
!

I
I

I
I
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SX .0486Z6 SY

C3 -.86936Z ECC

GHA ZI8.9538

LAUNCH DATE APR

ATLAS CI:'NTAUR/SURVEYOR LUNAR TRAJECTOR|ES F'OR |964°|966

-.916605 .SZ

.985726

ZB.1964

PAGE 35

LNCH LNCH

AZMTH TZNE
Ik

TRUE ANOMALY
97.00 19 29 5.9

98.00 19 34 21 .Z

99.00 19 39 14.7
100.00 19 43 47.6
JO|.O0 19 48 1.3

102.00 19 51 57.3

IO3._O ;9 55 36.8
I04.00 19 59 I.J
105.00 20 2 !1.4

106.00 70 5 9.0
107.00 20 7 54.7

J08.00 20 JO 29.7

I09.00 _ IZ 54.8
110.00 _ 15 10.8

111.00 _ 17 18.6
112.00 EO 19 18.7

113.00 20 E| 11.9

|14.O0 20 _ 58.6

P8

-.396827 OAO -23.37997 P.AO 273.03673 RM 404753.531LAT 28.3|0_30 LCN 279.461800

12995.916 RCA 6544.6650 LTA -6.[](X)O0 GTA 14.00000 TG 667.5000 F'Q. 2

LPH 231.6131 LQ4 243.1518
1T 63.313 ARRXVAL DATE MAY ! J964 Jl 2J 5Jo5

|NJ ]NJ INJ fNJ INJ ]NJ JNJ ;NJ INJ
LAT _ TA RT AS(: A2'HTH T|ME RAD VlEL PTH

_ FROI4 8,1.00 TO 56.00

21.85 306.05 -6.169 97.91 J09.70 J9 40 13.4 6563.5 10.981 -3.06

21.41 305.92 .-4.978 99.J0 110.54 19 45 ,?8.7 6556.9 10.987 -2.47
20.96 305.79 -3.863 100.19 H1.38 19 50 22.2 6552.1 IO.991 °1.92

20.52 305.64 -Z.G33 101.19 112.22 19 54 55.1 6548.6 10.994 -1.41
;_3.08 305.49 -1.883 102.09 113.05 19 59 8.8 6546.4 10.996 °.93

19.65 305.37. -1.006 102.91 113.88 20 3 4.8 6545.2 10.997 -.50
19,_ 305.14 ;.196 103.64 114.71 20 6 44.3 6544.7 10.997 -.10

18.79 304.95 .552 104.31 ||5.53 20 10 8.6 6544.8 10.997 .27
18.37 _14.75 J.244 104.90 116.36 20 13 18.9 6545.4 10.997 .62

17.95 304.54 1.885 105.44 117.18 20 |6 16.5 6546.4 10.996 .94
17.54 304._re 2.478 105.91 118.00 20 19 2.2 6547.7 10.995 1.23

17.13 304.10 3,029 106.34 J18.82 20 21 37.2 6549.2 10.993 1.50
16.7'Z 303.87 3.540 106.71 119.64 2024 2.3 6550.9 10.99"Z J.76

16._1e 303.63 4.016 J07.04 |20.46 20 26 18.3 6552.7 10.99l 1.99

15.92 303.38 4.459 107.33 121.27 20 2:8 26.1 6554.5 10.989 2._1
15.52 303.13 4.872 107.58 |22.09 20 3026.2 6556.4 10.987 2.42

|5.13 _r(_.87 5.257 107.80 1L:_Z.91 20 32 J9.4 6558;4 J0.986 2.61

14.75 _02,61 5.6f8 107.98 123.73 20 34 6.J 6560.3 10.984 2.79

I



ATLAS CENTAUR/SURVEYGR LUNARTRAJECTC_IES FCR 1964-|966 PAGE 36

sx .259476 Sv
C3 -.900909 ECC

GHA Z19.9394
LAUNCH OAT[ APR

LNO4 LNCH

AZHTH TIHE

* TRUE

97.00 20 EZ 2"2.6
98.00 2O 27 32.6

99.00 20 3Z 20.4
I(30.00 20 36 47.5

101.00 20 40 55.3 -

I02.00 20 44 45._
103.00 20 48 1B.7
104.00 20 61 37.0

105.00 20 54 41.4

106.00 20 57 33.Z
107.00 21 0 13.4

I08.00 21 Z 42,9
109,00 21 5 2.7

IJO,O0 21 ? 13.6

lll.OO 21 9 16.4
112.00 21 11 11.8

113.00 21 13 .4

114./30 21 14 42.7

-,878499 S2' -.401137 OAO -2:3,64927 RAO 286.45520 I_

• 985208 SIR 12992,525 RCA 6544,6650 LTA -6,00000 GTA
LPH 242,9293

29,1964 TF 6:3,260

INJ INJ INJ INJ |NJ

PS LAT LONG TA RT AS(: A2'MTH

ANOHALY CUT OF" RANGE FROH 84.00 TO 96.00
27,348 21,84 306.09 -5,122 112,30 109,72

27,_6 21,39 _05,96 -3.95:3 113,46 110,56

27.428 20.95 305.83 -2.864 114.53 111.40
_/.462 20.51 305.68 -1.86| 115.49 112.23

27,490 20,07 3(35,52 -,9:37 116,37 113,06
27,512 19,64 _05.34 -,086 117.15 113.89

27,5:30 19.21 305,16 .698 117.86 114,71
27.544 18.78 304.96 1.4L_Z 118,50 115.54

27.555 18,36 _O4,76 2,090 119.06 116.36
27.564 17.95 304.55 2.708 119.57 117.18

27.571 17.53 304,33 :3.279 1_O.O'Z 118.00
27.576 17.12 _04,10 3.808 J20,42 11B.82

27.579 16.72 303.87 4.300 120.77 119,64
27.581 16.32 30:3.63 4,756 I21.08 120,46

E?. 583 15.92 303.39 5.180 121.34 IE1.27

27._3 15.52 303.13 5,576 121.57 122.09
27. _83 15.13 302,88 5,945 121,77 122.91

27.583 14,75 J02,61 6.290 121.93 12:3.73

402796,965 LAT 28.310600 LON 279,461800

14.00000 T8 667,5000 POt. 2

LOM 24:3.1518

ARRIVAL OATE HAY 2 1964 12 1J 27,2

INJ INJ INJ INJ
TIME RAO VEL PTH

20 33 30,1 6557,7 10.985 -2.54

20 38 40,1 6552,4 10.989 -1,96
20 43 27,9 6548,7 10.992 -1.42

20 47 55,O 6546,4 10,994 -.92

20 52 2.8 6545,1 1C.996 " -.47
20 55 52,7 6544,7 10.996 -.04

20 5926.2 6544,9 10.996 .3fl
2! Z 44,5 6545,7 10,_35 .71

21 5 48,9 6546,8 10.994 1,O4
21 8 40.7 6548,3 10.993 |.34

21 11 20,9 6550,0 10,991 J.63
21 13 50.4 6551.8 10.990 1.89

ZI 16 10.2 655:3.8 I0.9_ 2.13

2| 18 21.1 6555.9 10.966 2.36
21 20 23.9 6558.0 10.985 2.57

21 22 19.:3 6560,1 10.983 2..77
21 24 7,9 6562,2 10.981 2.95

21 25 50.2 6564.3 10.979 3.J2
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ATLAS CENTAUR/SUgVEYOR LUNAR TRAJECTORIES FOR 1964-1966

sx .460533 Sv
C3 -.965J60 ECC

G_ 220.9251

LAUNCH OATIE APR

LNCH LNCH

AZMTH TIME PI3

_k

_k

,Ic

'_ T_IE Aet34ALY
99.00 21 10 56.4

I(30.00 21 15 41._'
101.013 21 20 8.2

102.OO ZI 24 17.1
103.00 21 28 9.5
104.00 E1 31 46.7

105.OO 21 35 9.8

106.00 21 38 19.9
107.OO ZJ 41 |7.9

108.OO 21 44 &.8
109.O0 21 46 41.9

110.00 21 49 8.9

11||-OO Z| 51 _:_',S

112.OO 21 53 38-2

113.00 21 55 41.5

114.00 21 57 38.1

-.?9B939 SZ -.386789 0/K) -_.75486 RAO 299.96049 RM

.9841§3 SIR |2_;S.6LP0 RCA 6544.6650 LTA -6.00000 GTA
LPH 254.3325

30,1964 TF" 63.433

INJ INJ ;NJ IN./ |NJ
LAT LONG TA RT AS(: AZI4TH

OOT (]:" RANGE FI_04 84.00 TO 98.00

27.333 20.98 305.73 -5.470 125.09 111.36

Z?. 368 20.54 305.58 -4.400 126.14 112.20

27.408 20.10 305.44 -3.396 127.10 |13.03
27.442 19.67 305.ZJ' -2.465 127.98 113.87

27.470 19.23 _05.10 -J&(3Z |_.78 114.70
2"1.494 18.81 xN.gJ -.801 129.50 115.52

,27.513 18.38 304.7_ -.059 130.15 116.35
ZT.529 17.96 304.52 .631 130.74 117.17

27.542 17.55 304.30 1 .L:r/_ J31.2B 117.99
Z'_' • 552 17.14 _104i.0_ 1.86_ 131.75 118.81

27.560 16.73 303.85 2,423 132.18 ||9.63

Z'/', 567 16.32 J03.62 2.940 132,56 120.45

L_. 5"rz 15.92 303.38 3.423 132.90 12| .27
27.576 15.63 303.13 3.874 133,J9 122.09

_/'. 579 15.14 302.87 4.296 133.45 122.91
Z'/'.581 14.75 302.61 4.692 133,68 123.73

PAGg 37

399668.535 LAT 28.310600 LOM 279.461B00
14.00000 TB 667.5000 POt. 2

LCtl 243.151B
ARRIVAL OATE HAY 3 i964 |3 | 23.7

INJ INJ INJ INJ

TIME RAO VI[L PTH

21 22 3.9 6659.5 10.960 -2.71
21 2649.2 6554.2 10.985 -2.1B

21 31 15.7 6550.4 10.968 -1.68
21 3524.6 654T.7 10.990 -I.ZZ

21 39 17.0 6545.9 10.992 -.79
21 42 54.2 6545.0 10.993 °.40

21 46 17.3 6544.7 |0,993 °.03
21 4927.4 6544.9 10.993 .3!

21 5225.4 6545.5 lO.9_ .63
21 55 12.3 6546.4 10.991 .93

21 57 49.0 6547.6 10.990 1.20
22 0 16.4 6548.9 10.989 1.46

22 2 35.0 6550.5 10.988 X.70

22 4 45.7 6552.1 10.98T 1.9"4
22 6 49.0 6553.8 10.985 2.13

22 8 45.6 6555.6 10.984 2.33

|



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRIE$ FOR 1964-1966 PAGE 3B

5X .642B56 SY °.679503 S/ -.353572 OAO -20.70593 RAG }13.4J_55 RM 39539B.059 LAT 2B.310600 LON 279.46J600

C3 -I.057182 ECC .982642 5LR 12975.732 RCA 6544.6650 LTA -6.001300 GTA J4.0LIO00 T6 667.5000 POL 2

GHA 221.9J07 LPH 265.9586 LOM 743.15JB

LAUNCH GATE MAY 1,1964 TF 63.796 ARRIVAL OATE MAY 4 J964 J3 flJ 7.5

LNQ-I LNCH

AZMTH TIME

_O4 .OO
105.00

106.DO

I07.00
108.00

109.00
110.00

Ill .00

1/2.00
113.00

114,00

#

ta

xt

t_
x_

#

22 052.9

22 4 51.0
22 8 35.7

22 J2 8.0
22 Ifl 28.6

22 18 38.3

22 21 37.9
2224 28.0

22 27 9.3

22 29 42.3
22 32 7.8

INJ INJ INJ INJ INJ
PB LAT LONG TA RT ASC AZHTH

TRL_ ANOMALY CUT CF RANGE FROM 84.00 TO 103.00

27.317 18.88 304.75 -5.823 137.6J 115.47
27.344 J8,46 304.56 -4,949 138,42 116.30

27.379 18.03 304.38 -4.J17 139.1B 117.13
27.410 J7.6! 304.18 -3.337 139.87 J17.96

27.437 J7.19 303.98 -2.606 |40.50 118.78
27.4_ 16.78 303.76 -I,9"Zl 141.08 119.6!

27.480 16.37 303.54 -1.279 141.6| 120.43

27.497 15.96 303.31 -.676 |42.09 J2J,25
27.512 Ifi.56 303.07 -.109 142.52 J22.08

27.524 15.I7 302.8_ .423 142.92 122.90
27.535 J4.77 302.57 .924 143.27 J23.72

INJ INJ INJ INJ

TIME RAG VEL PTH

22 12 .4 6561.4 10.975 -2.89
22 15 5B.5 6556.8 10.979 -2.43

22 19 43.2 6553,0 10,982 -2.04

22 23 lfl.fi 6550.2 10.984 -1.65
22 26 36,1 654B.0 10.986 -!.29

2229 4fi,8 6546.5 10.987 -.9fl
22 32 45.4 6545,5 10.988 -.63

22 35 35.5 6544.9 10.989 -.33
22 38 16.8 6544.7 10.989 -.05

22 40 49.8 6544.8 10.989 .21

22 43 15.3 6545.1 10.9B8 .46

I
I

I



ATLAS CF'NTAUR/.%IRVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 44

5X .]89124 $_

C3 -.86571| ECC

(,HA 246.5519
LAUNCH DATE MAY

LNC./.4 LNO4

A2_TH TIl_

* TRUE
96.00 18 14

97.00 182'0
98.00 18 25

99.00 18 30
JDO.DO Z8 34

lOl.O0 IB
JOZ.O0 18 42

105.00 J8 45
104.00 |8 49

105.00 18 5Z
106.00 18 54
107.(30 18 57

108.00 18 59
109.00 19 2

110.00 19 4

Ill .0(3 19 6
I I_.DO 19 8

J 13.DO 19 |0
114.00 19 ||

-.895210 SZ -.403525 OAO -23.79810 RAO 28J.92902 RN 404685.938 LAT 28.310600 LON 279.461600

.985786 SIR 12996._]8 REA 6544.6650 LTA °6.0(X)_ GTA |4.00000 TB 667.5000 POt. Z
LPHZ|2.8486 LCI4 243.15J8

26,1964 TF 63.230 ARRIVAL DATE HAY 29 J964 |0 7 J4._

]NJ INJ |NJ INJ ]NJ ]NJ |NJ INJ ZNJ

PB I.AT LONG TA RT ASC AZHTH TZl4E RAD VEL PTH

AM3HALYOUTOFRANGE FRCM 84.00 TO 95.00

44.1 Z7._09 2_.2_ 306.2_ -5.999 |07.03 108.88 J6 25 51.6 6562.5 J0.982 -2.98

14.8 27.352 2|.83 306.10 -4.748 108.30 109.72 18 31 22.3 6555.8 10.988 -2.36

21.7 27.400 21._J 305.98 -3.580 109.46 110.56 J8 3629.2 6551.0 10.992 -1.78
6.2 27.440 2D.94 3(]5.84 -2.505 110.51 111.40 18 4| 13.7 6547.8 |0.995 -1.24

29.9 27.473 20.50 _05.69 -1.516 |11.46 112.23 18 45 37.4 6545.8 J0.997 -.75

• 1.2 27.499 20.07 _05.52 -.607 112._ 1J3.06 18 49 41.7 6544.8 10.997 -._0

20.6 27.520 19.63 _05.3fl .L_JO 113.09 113.89 18 53 _.1 6544.7 10.997 .11
50.6 _/'.fi36 19.21 30fl,16 l.l_J 113.78 114.72 18 56 f_.l 6545.2 10.997 .50

5.5 27.549 18.78 304.97 1.711 114.40 115.54 19 0 13.0 6546.1 10.996 .85

6.6 27.559 18.56 304.76 2._V'o6 114.95 116.36 19 3 14.1 654?.4 10.995 1.17
55.0 27.567 17.95 304.55 2.971 115.44 117.18 19 6 2.5 65a9.0 10.994 1.47

3Z.O 27.573 17.53 304.33 3.531 115.88 118.00 J9 8 39.5 6550.8 10.99"4 1.75
58.4 27.577 17.12 304.11 4.048 116.2'6 118.82 19 11 5.9 6552.8 10.991 E.01

15.2 27.580 16.7R 303.87 4.529 116.60 119.64 19 13 2_.7 6554.8 10.989 2.25
23.2 27.582 16.32 303.63 4.974 116.90 120.46 19 15 30.7 6556.9 10.987 Z.47

23.2 27.583 15.92 303._J 5.389 117.15 121.27 19 17 50.7 6559.1 10.985 2._
15.9 27.583 15.52 303.13 5.775 117.37 1_.09 19 19 23.4 6561.2 10.984 E.87

1.8 27.583 15.13 _kYZ.B7 6.134 117.55 1_.91 19 21 9.4 6563.3 10.982 3.05

41.7 27.582 14.75 302.61 6.470 117.71 123.73 19 _ 49.2 6565.4 10.980 3.21
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sx -.023102 SV

C3 -.852688 ECC
GHA 245.5662

LAUNCH OATE MAY

ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FCR 1964-1966

'.919377 SZ -.392698 OAO -Z3.12250 RAO 268.56057 RH

• 986000 _ 12997.707 RCA 6544.6650 LTA -6.LY]iX]O GTA
LPH 2OI.6072

25.1964 TF 63.563

LNCH LNCH

AZHTH TIHE

_k

* TRUE ANQ_LY

9_.00 17 26 58.6
99.00 17 31 57.2

100.[30 17 36 35.4

101.D0 17 40 54.6

I02.00 17 44 56.0
103.00 J7 48 41.0
I04.00 17 52 I0.8

105.00 17 55 26.6

106.00 17 58 29.4
107.00 J8 I 20._

108.00 |g 4 .3
I09.DO Ig 6 30.3

110.00 18 8 fll.l
111.00 18 11 3.4

112.00 18 13 8.0

113.00 ,18 |5 5.4
114.00 18 16 56.3

INJ INJ INJ INJ INJ

P6 LAT LCNG TA RT ASC A214TH

CUTOF RANGE FRO! 84.00 TO 97.00

27.313 21.42 :505.89 -5.880 93.75 110.55
27.352 20,97 305.75 -4.754 94.86 111.37

27.396 20.53 305.61 -3.701 95.88 112.21

27.433 20.09 305.46 -2.727 96.81 113.04

27.463 19.66 305.29 -1.826 97.65 113.87
27.488 19.23 30fi.12 -.993 98.42 114.70
27.509 18.80 304.93 -.222 99.11 115.53

27.526 18.38 304.73 .492 99.73 116.35
27.539 17.96 304.53 1.153 100.28 117.17

27.550 17.54 304.31 1.767 100.78 118.00

27.559 17.13 304.09 2.337 101.23 118.82
27.566 16.7"4 303.86 2.868 101.63 119.64

27,fl72 16.32 383.62 3.361 101.98 120.45
27.576 15.92 303.38 3.821 102.29 121.27

2_.579 15.53 303.13 4.251 102.56 122.09

27.581 15.13 30"4.87 4.652 102.79 122.91
27.582 14.75 302.61 5.027 102.99 123.73

PAGE 4_

405843.336 LAT 28.510600 LO_I 279.46J800

14.00000 T6 667.5000 POt. 2
LL"N 245.1518

ARRIVAL OATE PAY 28 1954 9 J7 50.6

INJ INJ INJ INJ
TIN£ RAO VEL PTH

17 38 6.1 6561.8 10.984 -2.92

17 45 4.7 6555.9 10.989 -2.36
17 47 42.9 655J.5 10.992 -1.84

17 52 2.1 6548.3 10.995 -1.35
17 56 3.5 6546.3 10.997 -.91

17 59 48.5 6545.2 10.998 -.49
18 3 18.3 6544.7 10.998 -.ll

18 6 34.1 6544.8 10.998 .24

18 9 _6.9 6fi4fl,3 10.998 .57
18 12 27.8 6546.2 10.997 .88
18 15 7.8 6547.4 10.996 J.16

18 17 37.8 6548.7 10.995 1.42

18 19 58.6 6550.3 10.993 J.67
18 22 10.9 6551.9 10.992 J.90

18 24 15.5 6555.6 10.990 2.11
18 26 12.9 6555.4 10.989 2.31

18 28 3.8 6557.2 10.987 Z.50

I



ATLA5 CENI'AUR/SU_VEYOR LUNAR TRAJECTORIES FOR |_4-|_6 PAGE 4Z

sx -.233646 Sv

C3 -.863308 ECC
GHA 244.5806

LAUNCH 0ATE MAY

LNCH INCH

AZ'MTH TIME

• TRI._
103.00 J6 41
104.00 ,16 45

I05.00 ,16 49

106.130 ,16 52
]07.00 ,16 56
108.00 ,16 59

109.00 ,17 2
1,10.00 17 fl

If`1.00 `17 8

112.00 ,17 I0
113.00 ,17 IZ

114.00 ,17 15

-.90`1596 ,T_ -.364053 OAO -21.549Z8 RAO 255.47157 RM

• 985625 SIR 1Z996.565 RCA 6544.66513 LTA -6.00000 GTA
LPH |90,4989

24,|964 11" 63,687

INJ INJ INJ INJ INJ
PB L.AT LONG TA RT AS(: AZMTH

ANO_V CUT CF RANGE FRON 84.00 TO 102.00

3`1.6 "ZT._OB 19.30 304.94 -5.837 B0.42 114.64
33.8 27.344 18.87 304.Tr -4.934 81.26 |15,48
2`1.8 27.381 |8 •44 _04.60 -4.085 82.04 | 16.31

56.6 27.412 J8.02 _04.41 -3.293 82.75 117.14

`18.9 27.439 `17.60 304.2| -2.55E 83.40 117.96
29.7 27.462 17.18 304.00 -| .860 83.98 118.79
29.8 27.482 16.77 303.78 -| .2|E 84.5E 119.61

J9.9 27.499 |6.36 _03,56 -.605 85.00 120.44
.7 L_?.SJ3 15.95 303.32 -.036 85.44 121 ._

33.0 27.§26 15.55 303.08 .497 85.84 J2_,08
57.2 27.536 15.16 _02.63 .996 86.19 J22,90

406_03.645 LAT 28.310600 LON 279.46`1800

14.130000 T8 667.5000 PO. 2
LON 243.15`18

/_'RIVAL DATE MY 27 `1964 8 29 33.7

INJ INJ INJ JNJ

TINE RAO _EL PTH

16 52 39.1 656`1.6 `10.983 -2.90
16 56 41.3 6556.7 10.987 -2.45

17 029.3 6552.9 `10.991 -2.03
|7 4 4.| 6550.0 10.995 -1.63

17 726.4 6547.9 `10.995 -`1.Z7
|7 lO 37.2 6546.4 10.996 -.92

17 J3 3T._ 6545,4 10.997 -.60
17 J6 27.4 6544.8 10.997 -._0

17 19 8.2 6544.7 10.998 -.OZ
17 21 40.5 6544.8 10.997 .Z5

1724 4.7 6545.2 |0.997 .50

|7262|.6 6545,7 `10.997 .73

i
I

I
I
I

I
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sx -.433516 SY

C3 -.8921356 ECC

G._A 243.5949
LAUNCH 0ATE MAY

LNO'I LNO'I
AZNTH TIHE

Ill,DO 16 O 13.5
IIZ.O0 16 3 21.6

113,00 16 6 20.8

IJ4.00 16 9 11.8

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECT_IE$ FOR 1964-1966

-._4283Z 57 -.318902 OAO "18.59655 RAO Z4Z,78069 RH

• 985353 SLR I2993.479 RCA 6544,6650 LTA -6,00000 GTA
LPH 177.4212

23,1964 I"F 64,133

INJ INJ INJ INJ |NJ
P8 LAT LCNG TA RT AS(. A2'HTH

TRUE ANOHALYOUTCF" RANGE FRCH 84,00 T0110,00

27,308 16,06 303,14 -5,785 67,28 ]21,21
27,336 15,65 302.9"Z -5,114 67,84 122,03

27,365 15,25 302.68 -4,476 68.36 122,86

27.390 |4.85 302.45 -3.874 68.83 123.69

PAGE • 41

405831,730 LAT 28.3|0600 LON Z79,461_00

14,00000 TB 667,5000 POt. 2
LCI4 243.1518

ARRIVAL OATE HAY 26 |964 ? 42 52.1

INJ INJ INJ INJ

TIfAE RAO EL PTH

16 II 21,0 6561.3 10.9_2 -2,87
16 14 29,1 6557,6 lO,98fl -2.fi4

16 17 28,3 6554,6 10.9_8 -2.2Z

J6 20 19.3 6552.1 10,990 -1,92

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAIECTC_IE5 FOR 1964-1966 PAGE 40

SX -.614079 SV

C3 -.935493 £CC

GHA 24Z.C',093

LAUNCH 0AT_ HAY

LNCH

AZHTH

LNCH

TIME

v/

.

t/

xx

-.745488 ,SZ -.25914Z 0/0 -J5.019]4 RAO 830.5L_076 R14

• 984640 SLR 17-.'_18._11 RCA 6544.6650 LTA -6.0[X_O0 GTA

LPH J67.4B19

Z'_,19C-,4 TF 64.646

INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC AZHTH

TRUE Ak_I4ALY CUT OF" RANGE FRet4 84.00 TO |14.00

404768.762 LAT 8B.3|0600 LCN 879.46lB00

14.00000 T6 667.5000 POL Z

LC_4 843,ISIS

ARRIVAL OATE HAY 25 1964 6 57 53.7

INJ INJ INJ INJ

TIME RAO VEL PTH
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ATLAS CFNTAUR/SURVI:'VOR LUNAR TRAJECTC_IE$ FOR 1964-1966 PAGE 39

SX .797088 SV -.5_50 SZ
C3 -1.16_892 ECC .9_108 5LR

C-_A 222.8963

LAUNCH OAT[ MAt' 2el _164

LNCH LNCH

A_TH TIe,_

112.00
113.00

1|4.00

-.301777 OAO -17.56434 RAO 326.727|0 RN 39D|E4.773 LAT 28.3|0600 LOM 279.46|_00
1E_._3.729 RCA 6544.6650 LTA -6.0_0(]0 GTA 14.00000 T8 667.5000 POL 2

LPH 277.8894 LCe4 243.1518
TF" 64.288 ARR|VAL OATE HAY 5 |_64 14 40 18.3

|NJ ]NJ |NJ ]NJ ]NJ |NJ ]NJ |NJ ]NJ
I.AT LONG TA RT A..,%C A,Z/4TH T|NE: RAD VEL PTH

#

#

J

* TRUe. ANK3MALYOUT OF RANGE FRO4 84.00 TO IlI.OO

53 32.3 27.303 15.67 302.89 "6.093 |49.94 122.03 23 4 39.8 6563.0 lO.gC'_q -3.02

fi6 43.1 27.323 |5.27 302.65 -5.424 |50.50 |L_'_.85 23 7 50.6 6559.2 10.97J °2.69
fi9 45.6 27.351 14.88 _02.4| -4.780 IS|.02 |23.68 23 J0 f13.| 6556.0 10.974 -2.37

6 1964 _ HAY 24 1964

ThE l,tOON OOES I_3T CROSS T_.." 243,15JB VIERIOIAN 0¢ NAY 16 1964

ThE LUNAR OECLINATION IS GREATER THAN -|SoO O_.GRIEE$ FROI4 HAY

I
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$x .39392! SV
C3 -.:_37085 ECC

C_A 247.5375

LAUNCH OAI_

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964-|966

-.829553 SZ
• 985J07 SiR

MAY 27.1964

A,_qTH TIME PI3

_c

_k

#

TRUE ANOMLY CUT OF"

97.00 19 3 26.J 27,298

98.00 19 8 42.7 27.339
99.00 19 J3 37.4 27.38?

100.00 J9 18 Jl.? 27.42?
lOl.(30 19 _ 26.8 27.460

102.00 19 26 24.1 27.486
JO3.QO 19 30 fl.O 27.508
J04.00 19 33 _0.7 27.526

105.00 |9 _6 4Z.4 27.540
lO6.O0 19 39 4|,Z 27.5§_

107.00 19 42 28,Z 27,56]
108.00 J9 45 4.5 27,.r_'_8

|09.GO J9 47 30,8 27.573
J|O,O0 J9 49 48,0 27,577

JJl.O0 J9 fiJ 56,9 27,580

||2.00 19 53 58.1 L_,582
113.00 J9 55 52.3 27.583

1,,14.00 |9 57 40.1 27.583

-.395814 OAO -23.31672 RAO 295.40||7 RN

]Z_._,,'91.860 RCA 6544,6650 LTA -6.00000 GTA
LPHL_4.J899

W 63.3_3

]NJ IN| ZNJ JNJ |NJ

LAT LONG TA RT ASE. A214TH

_ 84.00 TO 96.00

21.85 306.04 --6.2_ 120.05 109.70
21.4| ."05.91 -5.043 121.25 110.54

20.96 305.79 -3.9_3 IL::'2.35 11J .38
2D.52 305.64 -2.888 123.35 J12._

_0.08 305.49 -1.932 124.26 ! 13.05

19.65 50fl,32 -I .050 125.09 113.88
Jg,_ 305.14 -,_r35 J25,83 114.7,1
18.79 304.95 .fi|9 126.50 115.53
18.37 304.75 1.2|fl 127.10 1|6.36

17.95 304,54 1.86J |27.64 117.18

17.54 504.,_ 2.459 128.J2 J,18.0D
17,13 304,10 3,0J4 |28,55 118,82

J6,72 503,87 3.5J0 |28,9_ 1|9,64
16,38 503,63 4,(J09 129,26 1_,46

15,9_ _03,_ 4,456 129o58 12| ,27

15.52 303.13 4.873 1,_9.8! J22.09
IS,J3 302.87 5._ 130.03 I_.91

J4.?fl 502.6| 5.6_S J50.22 123.73

PAGE 45

40265"1.609 LAT 28.310600 LON 279.46|800

14.OO01XJ TB 667.5000 POL Z

LOH 243.lSJS
ARRIVAL OAI_ MAY 30 1964 10 §7 2,9

INJ INJ INJ INJ

TIME RAD VIE[L PTH

19 J4 33.6 6564.0 10.979 -3.lO

J9 19 50.Z 6557.3 10.985 -2.50

1924 44,9 6552,3 10,989 -1,95
1929J9.2 6548.8 10.99"4 -1.43

19 33 34.3 6546.5 10.994 -.96
19 37 31,6 6545,2 JO.99fl -.f12

19 4J 12.3 6544.7 10.996 -.12
19 44 38.2 6544.8 I0.995 .26

19 47 49,9 6545,4 _0,995 ,60
19 5048.7 6546,4 10.994 .92

J9 53 35.7 6547.7 10.993 1.2"4
J9 56 12.0 6549,2 10,992 1.50

J9 58 38.3 6550,8 10,990 1.75

20 0 55.5 6552.6 10.989 1.99-

20 3 4.4 6554.5 J0.987 2.21

20 5 5.6 6556.4 10.986 2.42

20 6 59,8 6558.4 10,984 2,61
20 8 47,6 6560,4 10,982 2,79

I



ATLAS CENTAUR/SURVEYC"_ LUNAR TRAJECTCIRIES FOR 1964-1966 PA_E 46

SX .§82244 SV -.724229 SZ -.369438 OAO -21.68097 RAO 308.79755 RM

C3 -.975250 ECC .983987 SLR 12984.53Z RCA 6544.6650 LTA -6.00000 GTA
GHA 248.5232 LPH 235.6663

LAUNCH OATE MAY 28,1964 TF 63.629

LNCH LNC.H

AZHTH TIHE P6

_t

_t

* TRUE ANCHALV CUT C_"
IOZ.O0 19 57 42.6 27.334

I03.OO 20 ! 54.5 27.363
104.00 20 5 51.3 27.399

105.00 20 9 33.8 27.430
106.00 20 13 3.| 27.456

lO7.00 20 16 20.1 27.479

1(38.00 20 19 25.6 27.498
109.00 20 _ 20.4 27.5,14

110.0(3 20 25 5.5 i_7.527
111.00 20 27 41.3 27.538

ZJ2.OO 20 30 8.7 27,546

113.00 20 32 28.3 27.556
114.00 20 34 40.5 27.562

INJ INJ INJ INJ INJ
LAT LGNG TA RT ASC A2'HTH

RANGE FRO_ 84.00 TO IOI.O0

]9.71 305.17 -5.446 133.77 113.83
19.Z8 :305.00 -4.513 134.65 114.66

J8.85 304.82 -3.630 135.47 11§.49
18.42 3(34.64 -2.806 136.LP'Z 116.32

18.00 304.45 -2.038 136.90 117.I5
17.58 304.25 -1.321 137.52 117.98

17,16 304.03 -.651 158.08 118,80
I6.75 303.81 -.025 138.59 119.6_

16._ 303.58 .560 139.05 lL'D.44

15.94 303.35 i.I09 139.46 I21.26

15.54 303.10 1.623 139.84 1_.08
15.15 30"Z.85 2.105 140.17 1_'_.20

14.76 302.59 2.557 140.46 J23.72

399698.44| LAT 28.310600 LON 279.461600

J4.00000 T8 667.5000 POt. 2

LCN Z43.ISJB

ARRIVAL OATE MAY 31 1964 11 46 33.3

INJ INJ INJ INJ

TIME RAO VEL PTH

20 8 .50.I 6559.4 10.980 -2.70

20 13 2.0 6554.7 10.984 -2.24
20 16 58.8 6551.2 10.987 -1.80

20 20 41.3 6548.6 10.989 -J.39
20 24 10.6 6546.7 I0.991 -1.01

20 27 27.6 6545.5 10.99_ -.66

20 30 33.1 6544.9 10.992 -.32
20 33 27.9 6544.7 10.992 -.IX}

20 36 13.0 6544.8 10.992 .28

20 38 48.8 6545.3 10._32 .55
20 41 16.2 6546°0 10.991 .80

20 43 35.8 6546.9 I0,99! 1.04

20 45 48.0 6547°9 I0.990 |.27

I
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SX .745194 SY

C3 -l.O6446t_ ECC
CHA 24g.50_

LAUNCH DATE 14AV

LNCH LN04

AZNTH TXNE

109.00

IJO.O0
111.00

IIZ.O0

ll3.00
114.00

ATLAS C[NTAUR/.SURVEYOR LI]NAR TRAJ[CTOR|E$ FOR ]:To4-|966

-.582314 ._ -.3Z4848 DAD -|8.95635 RAO _21.:_2|3 I_
• 9_2522 SiR I2974.94B RC..A 6544.6650 LTA -6.00000 GTA

LPH 247.3337

29,1964 TF 64.078

INJ INJ IN| |NJ ;NJ

P8 I.AT _ TA RT AS(: A2'NTH

TRUE AeO4ALY CUT OF RANGIE FROM
20 48 40.2 27.319 16.85

a3 52 3.0 2'1.340 16.4,1
ZI3 55 16.0 _/'.3TO 16.03

20 58 19.T ZT._gT 15.6_

21 Z 14.8 Z1.420 15._
Zl 4 J.T ZT.441 14.83

84.00 TO 10B.00

_r03.63 -5.77(3 | 46.00 119.57

3(]3.4| -5.046 146.62 12_.40

303._ -4.351 |47.2| 121 ._
302.97 -3.695 147.75 |_.05

302.73 -3.077 J48.25 |22.87
_0_.49 -2.493 148.70 123.70

PAGE aT

395789.883 LAT ,_B.3|0600 LON 2Tg.,16lBO0
|4.0{X300 T8 667.5000 POt. 2

LCH 243.1518

ARRIVAL DATE JUNE J 1964 12 35 15.5

IN| IN| IN| IN|

T|NE RAO VEL PTH

;_3 5947.7 6561.J 10.975 -2.86
21 3 lO.fl 6557.3 10.978 -2.50

21 6 23.5 6554.0 10.981 -2.16
21 9 27.2 6551.4 10.gb13 -1.83

21 12 2"2.3 6549.3 10.984 -1.52

2! J5 9.2 6547.7 10.986 -1._4

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 4B

SX .B74020 5v

C3 -I.169Z16 ECC
GHA 250.4945

LAUNCH DATE HAY

LNO4 LNCH

A2'NTH TINE

-.40B497 SZ -.Z6_95 OAO -15.25377 RAO 334.9497! Rt4

.980E,03 SIR JZ963.692 RCA 6544.6650 LTA -6.00000 GTA
LPH259,2608

30.1964 TF 64.614

INJ INJ INJ INJ INJ
PB LAT LCNG TA RT AS( A2'HTH

i

_c

_c
4c

_c

_c

_c
_c

:$
,I¢

]¢

_c

* TRUE ANOHALY CUT CF RANGE FRON 84.00 TO 1|4.D0

THE t4C_ (X:E:S NOT CRC_ THE 243.|5Ig 14ERIOIAN ON JUN |4 1964

THE LUNAR CECLINATICN IS GR1EATER THAN -IS.0 (._EGREES FROH JUN ._ !964 THROUGH JUN 2l |964

3909_2.555 LAT 2B.3|0600 LCN 279.461800

14.00000 TB 667.5000 POL 2

LON 243.|5|8

ARRIVAL DATE JUNE 2 Z964 J5 25 .9

INJ INJ INJ INJ

TII4_ RAO VEL PTH

I

I
I
I
I
I
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ATLAS CENTAUR/,SURVEY,..."IR LUNAR TRAJECTORIES F'OR J_4-|_6 PAGE 49

SX -.494676 SV -.8J5465

C3 -._04934 ECC .98§J42 SiR

C,HA 270.2074

L.AUNO4 OAT( JUN |9.1964

LNO4

AZ14TH

d(

4(

dl

4(

41

ik

S

S

=k

_k

-.300520 0AO
J2_32.093 RCA

|14.(X)

-|1.4B8_2 RAO 238.158_3 RM 405558.§}J LAT 28.310_30 LCI_I 279.46|B00

6544.C_50 LTA -6.(_(X_) GTA " J4.0(X)00 TB 667.5000 _ 2

LI_I |49.3634 LOM Z43.JS|B

IT _.L_39 A_IVAL OATE JUNE _ 1964 5 40 39.8

INJ INJ Ilt,I
rlt_ P8 tAT LONG TA

• T_E ._O_LY CUT Or RANG{ F'O 84,00 TO 113,00
13 59 37.3 27.304 14.g0 30Z.37 -5.978

INJ INJ INJ INJ |NJ INJ

RT AS(: AZI4TH TIM( RAO VI[L PTH

62.89 l_3.67 J4 10 44.8 656Z.4 ZO.gBJ -2.97

I



ATLAS CENTAUR/SURVEvCW LUNAR TRAJECTORIES FOR |964-1966 PAGE 50

sx -.300583 SY

C3 -.871712 ECC

GHA Z71.1931
LAUNCH DATE JUN

LNCH LNCH
AZMTH TIME

IO6.O0

I07.00
JOB .00

109.00
I10.00

III ._

112.00
113.00

114.00

-.88690_ SZ

.985C_7 SLR

20.1964

PB

-.350776 OAO -20.53480 RAO 251.27788 RI4 406127.676 LAT 2B.3|0600 LON 2?9.461800

179'-15.667 RCA 6544,6650 LTA -6.0(]_00 GTA 14.00000 TB 667.5000 POL 2
LI_H 160.6017 _ 243o15|8

TF 63.8E§ ARRIVAL OATE JUNE 23 1964 6 ?6 40.4

INJ INJ INJ INJ INJ INJ INJ • INJ INJ
I.AT LONG TA RT ASC A2)4TH TINE RAO VEL PTH

,Ic

:It

i

, TRUE ANOHALY OUT OF RANGE FRO4 84.00 TO]OS.00

27.330 18.05 304.33 -5.260 76.61 llT.IJ i4 53 43.5 6558.4 10.986 -2.61
27.365 17.63 304.14 -4.468 77.32 117.94 14 57 18.3 6554.6 10.989 o2.EE

27.395 17.21 303.94 -3.7_5 77.96 ||8.77 15 0 41.4 6551.5 IO.991 -I.85
27.422 16.80 303.73 -3.028 78.56 119.60 15 3 53.6 6549.2 10.993 -1.50

27.445 16.39 303.51 -R.373 79.10 120.42 15 6 55.6 6547.5 10.995 -1.18

27.465 15.98 303.28 -1.759 79.59 121,25 15 9 48.1 6546.2 10.996 -.87
27.483 15,58 303.04 -1.181 80.04 1L_.07 15 12 31.7 6545,4 10.997 -.59

27.498 15.18 302.80 -.638 80.44 122.89 15 15 7.0 6544.9 10.997 -.31

27.511 14.79 302,55 -.127 80.81 123,71 15 17 34.7 6544.7 10.997 -,06

14 42 ._.0

14 46 10.8

14 49 33.9
14 52 46.1

14 55 48.1
14 58 40.6

15 I 24.2

15 3 5£.5

15 6 27.2

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJtrCTCRJES Ir(_. |964-|966 PAGE 5J

sx -.092518 SV
C3 o.856331 ECC

_,AA 272. ] 787

LAUNCH OAT[ JUM

LNCH LNO4

AZMTH TIME

,k

•

,IK T/;_JE

99 .(X3 15 g'Z
100.0D J5 17

102.OO 15 36
103.00 JS 40

104.00 15 43
105.00 IS 47

106.00 15 50
I07.00 15 53
I08.00 15 56

109.00 IS 58
|10.00 16 |

|11.J_ 16 3

I IZ.00 16 5
I 13.00 16 7

114.00 16 9

-.918150 ,5? -._5186 0AO -_.65527 R_ 264.;_4620 R_4 405907.035 LAT 28.3J0600 LCN 279.46JI_0

• 985940 SLR 12997,312 RC..A 6544.6650 LTA -6._(30_ GTA 14._ TB 667.5000 POt,. 2

LPH J71.8591 L04 243.15J8
21.1964 TF" 63.452 ARRIVAL OAT[ JUNE 24 1964 7 14 28.4

|NJ INJ INJ INJ INJ IN,/ INJ INJ INJ
P8 /.AT _ TA RT ASC AZlATH T|I4E RAD VIE_L PTH

_,ALY CUT Or RANG[ FRO4 84.f30 1"O _.00

48.1 17._J6 20.99 505.70 "6.205 89.04 1Jl.35 |5 33 55.6 6563.8 10.981 -3.08

35.3 Z t.335 20.55 505.55 -5.124 90.09 11_..19 |5 58 42.8 6557.7 10.987 -2.54
3.7 Z/'.379 20.11 305.41 -4.109 91.07 113.02 15 43 11.2 6553.0 10.991 -2.04

14.5 27.417 19.68 _05.ES -3.168 91.96 113.86 15 47 ;_.0 6549.6 10.994 -1.57
8.9 27.448 19.24 505.06 -Z.LPg5 92.77 ||4.69 15 5J 16.4 6547.3 10.996 -1.14

48.0 27.474 18.8| _04._O -|.485 93.50 1J5.52 15 54 55.5 6545.8 10.997 -.74

13.0 27.495 18.39 504.70 -.734 94.17 1|6.34 15 58 20.5 6544.9 10.998 -.36
15.0 17.513 17.97 _04.50 -.035 94.77 117.17 16 I 32.5 6544.7 10.996 -.02

24.9 ZT. 5Z8 17.55 504 .,29 .614 95.31 |17.99 J6 432.4 6544.9 10.998 .30
13.6 27.541 17.14 304.07 1.218 95.79 118.81 16 7 2J.1 6545.4 10.997 .60

51.1 _1'.551 16.73 503.85 1.781 96.23 119.63 16 9 59.6 6546.2 10.997 .88

21.2 27.559 16.33 503.61 2._06 96.61 120.45 16 12 18.7 6547.3 10.996 J.14
41.5 27.565 15.93 503.37 2.796 96.96 12| .27 16 14 49.0 6548.5 10.995 J .39

53.8 27.570 15.53 _03.12 3.L:_4 97.27 122.09 16 17 1.3 6549.9 10.993 1.62
58.7 27.575 15.|4 302.87 3.683 97.54 1_.91 16 19 6.2 6551.4 10.992 1.83

56.8 Z7.578 14.75 502.61 4.084 97.77 123.73 16 21 4.3 6552.9 10.991 2.03

I



ATLAS CENTAUR/SURVEYC_R LUNAR TRAJECTORIES FCR 1964-1966 PAGE 52

sx .1206_9 5V
C3 -,_61732 ECC

GHA 273.1644
LAUNCH OATE JUN

-.90759_ SZ -.4021_! 0AO -2].710B2 RAO 277.57452 RH
•9_5_5! SLR 12996.736 RCA 6544,6650 LTA -6.L"J0{30_ GTA

LPH 183.1745

ZZ,I_4 TF 63._47

LNCH LNCH
AZHTH TINE P8

=¢

=¢

=¢

d=

d=

* TRUE
97,00 16 15 29.2 27.350

98.00 16 20 38.0 27.388

99.00 J6 25 24,5 27.429
100.00 16 29 50,1 27.463
101.00 16 33 56.5 27,491

102.00 16 3,7 45.0 27.513

103.00 16 41 17.0 L;x'/'.§31
104.00 16 44 34.0 27.545

105.00 16 47 37.0 27.556

106.00 16 50 27.5 27,564
107.OO 16 53 6.3 27.571

108.00 16 55 34.5 27.576
109.00 16 57 f13.1 27.579

110.00 17 0 2.8 27,561
111.00 17 2 4.5 27.5B3

112.00 17 3 58.B 27.583
11].00 |7 5 46.3 27.58]

114.00 |7 7 27.6 27.583

INJ INJ INJ INJ INJ
LAT LCNG TA RT ASC AZ/4TH

ANOHALY CUT CF RANGE FRCH 84.00 TO 96.00
21.84 306.10 -5.058 103.63 109.72

21.39 305.96 -3.894 104.79 110.56
20.95 _05.83 -2.811 105.85 111.40

20.51 305.68 -1.813 106.81 112.23
20.07 305.52 -.895 107.68 113.06

19.64 _05.34 -.049 108.46 113.89
19,21 305.16 .750 109.16 114,72
18.78 304.96 1.449 109.79 115.54

18.36 304.76 2.112 110.35 116.36

17.95 304.55 2.724 110.85 117.18
17.53 304.33 3.291 111.30 118.00

17.12 304.10 3.816 111.69 118.82
16.72 _03.87 4.303 112.04 119.64

16.32 303.63 4.755 112.34 120.46
15.92 _03.39 5.176 112.60 121.27

15.52 303.13 5.567 112.83 122.09

15.13 302._ 5.933 113.02 122.91
14.75 302.61 6.274 113.18 123,73

404970,293 LAT 28.310600 LON 279.461800
14.00C03 T8 667.5000 POt. 2

LOH _43.1518

ARR|VAL gATE JUNE 25 196_ 8 3 42.5

INJ INJ INJ INJ
Tit4[ RAO VEL PTH

16 26 56.7 6557.3 10.987 -2.51
16 31 45.5 6552.2 10.991 -1.93

16 56 32.0 6548,6 10.994 -1.40
16 40 57.6 6546.3 10.996 -.98

16 45 4.0 6545.1 10.997 -.44
16 48 52.5 6544.7 10.998 -.02

16 5224.5 6544.9 10.997 .56
16 55 41.5 6545.7 10.997 .72
16 58 44.5 6546.9 10.996 1.05

17 I 35.0 6548.3 10.995 1.35
17 4 13.8 6550.0 10.993 1.63

17 6 42.0 6551.9 10.992 1.89
|7 9 .6 6553.8 10.9_0 2.14

17 11 10.3 6flfifl.9 10.988 2.56
17 13 12.0 6557.9 10.986 2.57

17 15 6.3 6560.0 10,985 2,76
17 16 53.8 6562.1 10.983 2.95

17 18 35.1 6564.2 10.981 3.!1

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964-|966

SX

C3

GHA

LAUNC_ OAT£

• 3296L_ SY -.854910 SZ

-.891Z77 £CC .985Yo6 SIR JLP993.564 R(.A
274,1500

JUN 23,1964

PACE 53

-,400542 0.40 -23,61__'Z_08 RAO 291.08869 RN 4033§7.Z58 LAT 28,3J0600 LCN Z79.a611_lO
6544.6650 LTA -6.0000D GTA |4,(X](X]O T8 667.5000 POL Z

LPH 194.5643 LC_4 243.J5J8

/F 63.267 ARR|VAL OATE-JUI_. 26 1964 8 53 aJ .Z

LNO4
AZNTH

JNJ ]NJ INJ ]NJ ZNJ
TIME PB LAT LONG TA RT ASC AZNTH

RANGE: _ 84o00 TO 96.00

21.84 306.09 -5.;_7 116.79 ,109.71
21.39 305.95 -4.116 117.96 1,10.55

20.95 305.82 -3.0_3 119.03 llJ .39
20.51 305.67 -2.016 Ja3.00 1J2.23

ZO .07 _05. S1 -J .088 J20.88 113.06
19.64 _105.3,1 -.233 121.67 IJ3.89

19.21 305.15 .555 122.38 114.71
18.79 304.96 1 ._2 123.02 115,54
18.36 _O4.76 1.953 123.59 116.36

J7.95 304.55 2.574 124.10 117.18
17.53 304.33 3.149 124.56 |18.00

17.12 304.10 3.681 124.96 1|8.82
16.'r2 303.87 4.j75 1,_5.31 1|9.64

16.31 _O3.63 4.634 J25.62 120.46
15.92 _03,38 5,061 125,89 121,27

15,52 :503.13 5,459 126.|3 122,09

15.1,3 JO2,B8 5,830 126.33 122.91
J4,75 302,6J 6,JTt 126,49 123,73

s

T,'aJE NOIN.V OUT OF"

97,00 17 4 5,7 27,341
98.00 17 9 16,5 27.379

99.00 17 14 5,1 L_,4_
I00,00 17 18 33.0 27,457
101.00 17 L_ 41,6 27.485

102.00 17 L=6 32.4 27.508
103.00 17 30 6.7 17.527

104,00 17 33 25.9 27.542
105.130 17 36 31,2 Z7,553

106.00 17 39 23.8 17.562
107.00 17 4Z 4,7 27,569
108.00 17 44 35.0 L_'.574

|Og.OD 17 46 55.5 17.578

II0.00 17 49 7.2 27.581
111.00 J7 61 10.7 _.382

112.00 17 53 6.7 77.583
113.00 17 54 55.9 Z7.583

114.00 17 56 36.9 Z'/'.583

INJ ZNJ |NJ JNJ

T|NE RAD VEL PTH

17 15 J3.Z 6558.5 10.985 -2.6,?.

17 2024.0 6553.| 10.989 -2.04
17 25 12.6 6549,2 10,992 -1,50
17 29 40.5 6546,7 10.995 -1,00

17 3349,1 6545.3 10.996 -.54
17 37 39,9 6544,7 10,996 -.12

17 41 14,2 6544,8 10,996 ,28
17 44 33,4 6545,5 10.996 .64
17 47 38,7 6546,6 10,995 .97

17 50 31,3 6547,9 10,994 1.2'8

17 53 12.2 6549,6 10,992 1,56
17 55 42,5 6551,4 10.99J 1,83

17 58 3.0 6553.3 10.989 2.OT
18 O 14,7 6555,3 10.987 2.30

18 2 18.2 6557.4 10,986 2,51

18 4 14,2 6559,4 10,984 2.71
18 6 3.4 6561.5 10.982 2.89

18 7 46,4 6563,6 10,980 3.07

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTC_IES FOR 1964-|966 PAGE 54

SX .5_4933 SY

C3 -.944_63 ECC

GHA 275.3357
LAUNO4 0ATE JUN

-.761558 S? -.3_OlOJ OAO -2?.33996 RAO 304.577_._0 Rt4

• 984496 SLR J7987.866 RCA 6544.6650 LTA -6.00000 GTA
LPH 2t_6.061fi

24,J964 TF 63.530

LNCH LNCH

AZN_H TINE PB

TRUE ANCHALV OUT CF

3OO.OO 17 52 58.8 27.3L_2
IOI.OO 17 57 33.0 27.355

302.00 18 I 49.7 27.395
103.00 18 § 50.J 27,4_9

104.00 |8 9 35.2 27.458
105.00 38 |3 6.| 27.482

106.00 |8 16 23.9 27._Z
107.OO J8 19 29.6 27.5J8
108.130 18 L_ 23.9 27.532

109.00 18 2fl 7.9 27.543

J|O.O0 38 27 42.3 27.§5_
lJl.OO 18 30 7.8 27.560

112.00 J8 32.25.2 27.567
333.00 38 34 34.9 27.573

114.00 |6 36 37.7 27.575

INJ INJ INJ INJ INJ

LAT LONG TA RT ASC A2'HTH

RANGE FRCM 84.00 TO 99.00
20.56 305.54 -5.72! J29.49 |12.18

20.12 305.38 -4.697 130.48 113.02
19.68 305.23 -3.731 131.39 113.85

39.25 305.06 -2.834 132.23 114.68
18.82 304.88 -2.000 132.99 11fi.51

38.40 304.69 -1.225 133.68 116.34
37.98 304.49 -.504 134.31 |17.16

17.56 304.28 .168 134.88 117.99
17.14 304.06 .793 135.39 J18.8J

16.74 303,84 1.377 135.85 1J9.63
16.33 303.61 1.9"41 136.26 120.45

15.93 303.37 2.430 J36.63 J21.27
15.53 303.12 2.906 J36.95 122.09

35.14 302.86 3.352 137.24 122.91
34.75 302.60 3.770 137.49 J23.73

40312G.344 LAT 28.3J0600 LON 279.461800

14.00000 T6 667.5000 POL 2
LC_ 243.1538

ARRIVAL DATE JUNE 27 3964 9 43 33.8

IN] IN] IN] IN]

TIHE RAD VEL PTH

18 4 6.3 6560.9 30.960 -2.84
18 B 40.5 6553.6 10.985 -Z.33

16 12 57.2 6551.6 10.988 -1.8fi
16 16 57.6 6548,6 10.991 -1.43
18 _0 42.7 6546.6 30.992 -.99

18 24 J3.6 6545.4 10.993 -.6J
18 27 31.4 6544.8 10.994 -.2fi

18 30 37.1 6544.7 10.994 .08
18 33 31.4 6fi4fi,O 10.994 .39

18 36 Ifi.4 6545.6 10.993 .68
18 38 49.8 6546.5 10.992 .95

18 4| 15.3 6547.6 10.991 3.21
|8 43 32.7 6548.8 30.990 1.44

18 45 42.4 6550.2 10.989 1.66
18 47 45.2 6551.7 30.988 1.87
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SX .697(331 Sv

(:3 -! .015274 ECC

G_A 276.1213
LAUN,'..H OATE

LNCJ4

AZNTH

106.00 |8 43 21.0

I07.00 IB 4? 4.Z

IOB.O0 18 50 35.6

I09.00 18 53 55.9

110.O0 18 $7 5.9

||1.00 19 13 6.3
llZ.(l] 19 _ 57.6

113.00 19 S 40.5

114.00 19 8 15.5

ATLAS CENI"AUR/SURVI:'YOR LUNAR TRAJF'CTCR|I:'$ FOR J964-1966

-.6_1663 S/ -.341193 OAO °19.94955 RAO 317.86166
.9t_3330 SIR 12".,'L'_.238 RC.A 6544.66.50 LTA -6.0(](30(3 GTA

LPH Zl 7.6930

JUN 25,1964 TF 63.92|

LNCH |NJ IN| IN| IN| IN|
TIHE _ LAT LONG TA RT AS(: AZMTH

T_mJE _LV CUT OF" RANGE FROM 84.(30 TO 105.00

Z?.304 18.06 304.31 4.097 141.87 117.11

_/'. _9 1"/'.65 _04.11 -5._5 14Z.60 11"I.93
L_'.363 17.21 303.91 -4.510 143.28 11B.76

Z?.393 16.81 303.70 -3.781 143.91 119.59
z r.`42o 16.40 303.,49 -3.o95 I,4,4.,49 la3.,IZ

Z7.443 15.99 303.LP6 -2.451 I`45.(T_ IP.J ._`4
L:_.463, 15.59 303.03 -1.844 1,45.50 122.06

Z't.4BO 15.19 302.79 -! .273 145.9,4 122.89

27.496 14.80 _Z.54 -.735 146.34 123.?J

PAGE 55

398Z30.TSO LAT 2_.310600 LON 279.4616C0

14.00(111 T8 66T.._ _ Z

243o15JB
ARRIVAL DATE JUNE _ 1964 J0 3_ 3To3

IN| IN| IN| IN|
T|NE RA0 VIEL PTH

18 54 1_8.5 6563.1 10.975 -3.02

18 58 11.7 6558.5 10.979 -2.6_
19 I ,43.1 655,4.7 10.982 -2.24

19 5 3.4 6551.7 10.985 -|.ST
19 8 13.4 6549.4 10.9_? -1.53

19 11 13.8 6547.6 10.988 -1.22

19 14 5.1 6546.3 10.989 -.91
19 16 48.0 6545.5 10.990 -.63

19 19 23.0 6544.9 10.990 -._6

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCIR|E$ F_ 1964-1966 PAGE 56

SX ._37094 Sv

C3 -1.099079 ECC

GHA 277.J070

LAUNCH OATE JUN

LNCH

AZNTH

-.4669_0 S? -.?_4963 0AO -16.55664 RAO 330.84465 RH

.9_1954 SLR J2971.230 RCA 6544.6650 LTA -6.00L'J00 GTA

LPH 229,4954

Z6,1964 TF 64.433

LNCH ZNJ |NJ ZNJ ]NJ |NJ

TZNE PB LAT LC'_NG TA RT ASC /L2'/4 TH

=¢

,It

_t

=¢

_t

TRUE ANCI4ALY CUT CF RANGE FRCN 84.00 TO |J4.(]0

THE HOCN OOE5 NOT CROSS TH r: 743,J5|8 t4ER.[OIAN ON JUL |4 J964

THE LUNAR CECL,_NATICN I,S GREATER THAN -|5.0 _GREE$ FROH JUN 30 |964 TH_."UGH JUL

394694.746 LAT 28.3j0600 LC_' 279.461800

14.00000 TB 667.5000 POL

LC_q 243,15J8

ARRIVAL OATE JUNE 29 1964 |J L_O ZB,8

INJ INJ |NJ INJ

TIHE RA_ VEL PTH

J8 J964

I

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964-|966

$X -.5564Z6 SY

C3 -.941269 ECC

Gila _J6.8199
LAUNCH OATE JUL

LN04

AZMTH " TIME:
S

_x

,ll

S

S

-.T8_392 SZ -.280575 OAO -J6._gaSZ P.AO _34.569"r1 RM

.g84545 _ J2988.|88 Rr..A 6544.6650 LTA -6.00000 GTA
LPH 119.5874

16.1964 tT 64.4"F0

|NJ INJ |NJ ]NJ |NJ

LAT LONG TA RT AS(: AZI4TH

TiqJE N_O_,,,V CUT cir' RANG[ FRCN 84.00 TO JJ4.00

PAGE 5T

403964,332 LAT 2_,3J0600 LCN 27g.46JSO0

I4,IX]O00 TB 661,5000 POt. Z
L(_ 243.15]8

ARRIVAL OATE JULY J9 ]964 3 3741.7

]NJ ]NJ |NJ ]NJ

TII4E RAO VlE_L PTH

I



ATLAS EENTAUR/gJRVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 58

SX -.368949 SY -._66702 SZ -.335714 0AO -|9,6]595 RAO 246,94090 RH

C3 -._95195 ECC .9_5302 SLR J2993,J37 RCA 6544.6650 LTA -6.0D000 GTA
GHA 297,8055 LPH |30,8149

LAUNCH CATE JUt. 27,1964 TF 63,974

LNCH LNCH XNJ INJ ZNJ INJ _NJ

AZHTH TIH[ P8 L.AT LCNG TA RT ASC A2_4TH

TRU_ ANOHALY CUT OF RANGE FROH 84.00 T0107.00
ZOS.DO 12 38 25.6 27,3J7 J7.25 303,87 -5,734 7|,63 J|8,75

109.00 12 41 riO.4 27.342 J6.84 303.66 -4.99fi 72.27 1J9.58

l|O.OO 12 45 4.9 27,372 16,42 303,44 -4,L:_O 72,87 |_0,40
111.00 12 48 9,6 27,399 |6,0| 303.22 -3,626 73,43 I2|.E3

112.00 12 fll 5,2 27,425 15,6! 302,99 -3,002 73,93 |22,05
113.00 12 f13 52,2 27,444 15,2! 302,75 -2,4|3 74,39 J_,88

114.00 J2 56 51.3 27.462 |4.8! 30E.SJ -1.858 74.8| J23.70

40523J,164 LAT _.3J0600 LC_I 279,461B00
14,00000 T6 667,5000 POt. 2

L(_ _43.|5|8

ARR|VAL DATE JULY 21] 1964 4 23 12.8

INJ INJ |NJ INJ

TINE RAO VEL PTH

IE 49 33.| 6561,O 10,982 -Z,Sfi

12 5E 57,9 6557,0 10,986 -2,48
J2 56 12.4 6555.8 10.9L48 -E.13

|2 59 lT,l 6551,2 10,991 -l,O0
15 2 12,7 6549,! 10.992 -1,49

13 4 59,7 6547,5 J0,994 -1.20

|3 7 38,8 6546,4 lO,99fl -.92
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ATLAS CENTAUR/SURVfYOR LUNAR TRAJECTOR|ES F'OR 1964-J966 PAGE 59

SX -. 16479Z Sv

C3 -.871262 ECC
Ca4A 296.791E

LAUNCH DATE JUL

LNCH LNCH

_I*TH T]ME

S

_TRUE

|01.00 J3 Z|
lO'_.O0 Z3 25

IO3.00 13 29
104.00 13 33
105.00 13 37

106.00 13 40
101%00 13 43

108.00 13 46
IO9.OO 15 49

1IO.O0 l._ $2
|ll.O0 13 54

IIZ.OO 13 S?
I | 3.O0 13 59

114.00 14 |

-.91L_13 SZ -.3?5600 OAO -ZZ.0614| RAO 259.75774 RM 405402.992 LAT 28.31D_ LCN 279.461800

.985695 _ |2"._fi.714 RC.A 6544.66.50 LTA -6.00000 GTA 14.0130(]0 TB 667.5000 POL, Z

LPH |4Z.0303 L(:_I 243.|518
18.1964 TIF 63.561 ARR|VAL CATE JULY 21 1964 S |0 _4.5

|NJ INJ ]lqJ INJ INJ INJ INJ |NJ INJ
PB LAT LCNG TA RT ASC AZI4TH TIMIE RA0 VEL PTH

,_O_q.Y OUT CF RANGE FRO4 84.00 TO 100.00

16.4 27.314 ,_3.14 _O5.34 -5.780 84.83 lJ3.00 13 32 23.9 6561.2 ,10.963 -2.8?

38.1 Z?.350 19.70 305.18 -4.801 85.77 113.84 13 36 45.6 6556.1 ,10.988 -2.38
43.5 _/.389 19._/' 30fl.132 -3._1 86.63 114.67 13 40 51.0 6552.1 10.991 -1.93
33.6 Z?.4_ 18.84 304.85 -3.0Z4 87.42 115.50 13, 44 41.1 6549.2 10.993 -1.50

9.6 Z t.450 18.41 304.66 -2.ZZ? 88.13 1|6.33 J3 48 I?.I 6547.I .10.995 -J.11
32.4 Z?.474 17.99 304.46 -1.485 88.?8 1,17.16 13 5,1 39.9 6545.8 ,10.996 -.74

4Z.9 27.494 JT.fi? 304.26 -.793 89.37 J17.98 `13 54 50.4 6545.0 10.997 o.39
4Z.I Z J'.fl`1l 17.16 304.04 -.|47 89.91 118.80 13 fi? 49.6 6544.? ,10.997 -.O?

30.? ZT.SL_3 16.74 J0_.82 .455 90._KJ ||9.62 14 0 38.2 6544.8 `10.997 .2.q
9.7 Z'/'.S3? 16.34 303.59 "1.0,18 90.8Z |20.45 14 3 17.2 6545.2 ,10.997 .fl,1

39.T L:r/'.54T ,15.94 303.35 1.545 9|.21 12|.27 14 S 47.2 6545.8 10.996 .77
1.3 _'J'.555 `15.54 303.11 2.0_8 91.56 1_.09 `14 6 8.8 6546.? ,10.995 1.0,1

15.3 L:_'.561 `15.,15 30_.86 2._0 9,1.87 ,1L_.9| ,14 lO _'_.8 6547.8 ,10.995 ,1.24
ZZoZ 8"1.567 14.76 30Z.60 2.933 92.14 ,123.73 14 12 29.? 6548.9 ,10.994 ,1.46

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR 1964-|966 PAGE 60

Sx .047839 $Y

C3 -.870701ECC
GHA 299.776B

LAUNCH GATE JUt.

LNCH LNCH

AZtaTH TIME

TRUE

97.00 14 7 55.3
98.00 14 13 8.6

99.00 14 J7 59.9
lO0,O0 14 22 30.6

JOl.OO J4 26 42,0
102.00 14 30 35.7

103.00 J4 34 12,9
I04.00 14 37 34.9

105.00 14 4043.0
106.00 14 43 38.3

107.00 14 46 21.9
I08.00 14 48 54.8

109.00 14 5I 17,9
1J0.00 J4 53 31.9

J|J.OO J4 55 37,B
112.00 14 57 36,1

JJ3.00 14 59 27.5
114,00 15 I |2.fl

-.9|5919 SZ -.396502 OAO

• 985704 .SLR 12995,775 RCA

19.1964

-23.48455 RAO 272.98968 RH

6544,6650 LTA -6,OOCJO0 GTA

LPH |53.2844
TF 63.292

IN! IN! IN! IN! IN!
PB LAT LC_IG TA RT AS(. A2'NTH

AI_IHALY OUT OF RANGE FRO4 84.00 TO 96.00

27.317 21,85 306,06 -5,806 98,23 109.71

27.356 21.40 305,93 -4,623 99,41 110,55
27,403 20.96 305.80 -3.518 100.50 11J.39

27,441 20,fl1 305,66 -2,496 101,48 112.2E
27.471 20.08 305.50 -1.558 102.37 113.06

27.496 19.64 305.33 -.691 103.18 113.88
27,517 19.21 305.14 .110 103.91 114.71
27.533 18.79 304.95 .849 104.56 1|5.54

27,546 18,37 _04,75 1.531 J05,14 116,36
27.557 17.95 304.54 2.163 105.67 117.18

27.565 17.54 304.32 2.748 106.13 118.00
27.57! 17.13 304,10 3.29! 106,55 118.82

27.575 16.72 303.87 3.795 106.9| 119.64
27,579 16.32 303.63 4,263 107.23 120,46

27.56I 15.92 303.38 4,699 107.5| 121.27
27.583 J5. f12 303. ! 3 ft. loft 107.76 122.09

27.583 15.13 302.88 5.484 107.96 122.91
27.583 J4.75 302.6! 5.839 108.14 123.73

404615,273 LAT 28.310600 LON 279.461800
14,00000 T6 667.5000 POt. 2

LCN 243.!518

ARRIVAL OATE JULY 22 1964 5 59 !ft.7

IN! IN! IN! - IN!

TINE RAO V£L PTH

14 19 2,B 656!,4 10,983 -2.68

!4 24 J6,J 6555,3 10.986 -2,29
14 29 7,4 6550,8 !0,992 -!,75

14 33 38.1 6547.8 10.9_5 -J.24
14 37 49,fl 6545,9 10.996 -.77

14 41 43,2 6544,9 10,997 -.34
14 45 20,4 6544,7 !0,997 .Off
14 48 42,4 6545,0 !0,997 .42

|4 51 50,5 6545,6 10,996 ,76

14 54 45,8 6547,0 10,995 1.07
14 57 29,4 6548,4 |0,994 1.36
15 0 2.3 6550.0 10.993 J.63

lfi 2 25.4 6551.8 10.991 1.88

15 4 39.4 6553,7 |O._JO 2.!2
lfi 6 45.3 6555.6 10.988 2.33

15 8 43,6 6557,6 I0,966 2,53
15 !0 35.0 6559,6 !0,985 2.72

15 |220.0 6561,6 !0,983 2.90



I

I
I

I
I

I
I
I

I
I
I

I
I

I

I
I
I

I

ATLAS CF'NTAUR/SURVEYOR LUNAR TRAJECTORIES fOR |_O4°|966 PAGE 61

SX .760013 SY

C3 -.895363 ECC

GHA 300.76Z5
LAUNCH OATE JUL

LNQ4 INCH

AZHTH TII4E

:¢
z_

IIz

J

TlaJE

96.00 14 56

97.OO 15 1
98.00 15 7

99.00 15 11
IO0.1XI 15 16

101.00 15 20
102.00 15 24

103.00 15 Z7
104.00 15 30

I05.00 15 33
106.00 15 36
IO?.OO 15 39

|08.00 15 4I
J09.00 15 44

I J0.00 15 46

lie .00 15 48

11Z,OO J5 50

|13.00 15 5|

J|4oOO |5 53

-.STT44J .5,?

• 985299 .SLR

20.1964

-.403101 O/K) -23.77220 RK) 286._3616 RM 403030.105 LAT 28.3|0600 L_N 219.461800
12993.|23 RCA 6544.6650 LTA -6.0[X_0 GTA |4.(XX)_O T6 667.5000 POL 2

LPH |64.5842 LOM 243.1518

TF 63.235 ARRIVAL CATE JULY 25 1964 6 49 I4.8

IN/
F6 [.AT

_XALY CUT OF"

21.8 27.310 22._
53.0 21'.353 21.83

.4 27.401 21.39

45.5 L_o44| 20.94
9.8 27.4?3 20.50

14.7 27.4_3 20.07

1.8 27.520 19.63

3Z.4 27.537 19.21
47.9 27.550 18.78
49.6 27.560 18.36

38.7 27.568 I7.94
16.2 27.574 17.53

43.1 27.578 17.12
• 5 27.58I J6.?Z

9.0 27.582 16.32
9.5 27.583 15.92

2.7 27.583 15.52

49.1 27.583 15.|3
_.4 27.582 14.75

INJ IXJ INJ INJ INJ INJ INJ INJ

Lx.'IMG TA RT ASC AZMTH TIME RAO V£L PTH

RANGE _ 84.00 TO _.00

306.2Z -5.980 111._. 108.88 15 729.3 6562.4 10.961 -2,97

_.I0 -4._Z1 112.78 109.12 15 13 .5 6555.1 10.981 -2.35

305.96 -3.558 113.94 110.56 I5 18 7.9 6550.9 10.991 -1.77
305.84 -2.481 115.00 111.40 15 22 53.0 6547.7 10.994 -1.23
305.69 -1.489 115.95 112.23 1527 17.3 6545.8 10.995 -.74

305.52 -.578 116.81 113.06 15 31 22.2 6544.8 10.996 -.29
305.35 .L_o2 117.58 113.89 15 35 9.3 6544.7 10.996 .13

305.16 1_35 118.25 114.7_ 15 38 39.9 6545.E 10.996 .51
304.97 1.747 118.90 115.54 15 41 55.4 6546.2 10.995 .87

304.76 2.404 119.46 116.36 |5 _4 57.1 6547.5 10.994 1.19
304.55 3.011 119.95 117.18 15 47 46.Z 6549.2 |O.99Z |.49

304._ 3.5"t2 120.39 118.00 15 50 23.7 6551.0 10.991 ! .77
304.U 4.09_ 120.77 118.82 15 52 50.6 6553.0 10.9B9 2.03

303.87 4.574 121.11 119.64 15 55 8.0 6555.0 10.987 2.27

303.63 5.021 J21.41 120.46 IS 57 16.5 6557.2 10.966 2.49
3133.39 5.438 121.67 121.27 15 59 17.0 6559.3 10.984 2.?0

305.13 5._5 121.89 122.09 16 I lO.2 6561.5 IO.982 2.89
302.87 6.|86 122.08 122.91 16 2 56.6 6563.6 10.960 3.07

302.61 6.524 122.23 125.73 16 4 36.9 6565.8 10.978 3.24

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 62

SX .462159 SY
(:3 -.94424! ECC

GHA 30| .748|
LAUNCH DATE JUL

LNO4 LNO.I

AZT4TH TIME

a_

_K

* TRUE

99.(30 ! 5 50
lO0,O0 15 55

JOJ .00 15 59
102.00 16 3

103.D0 16 7
104.(30 16 1|
lOfi.O0 16 14

106.00 16 17

107.00 16 20
108.00 16 23
109.00 16 25

110.00 16 28
III.00 16 30

| 12.00 16 _2
I13.00 16 34

114.00 16 36

-.7970_.X_ SZ -.388660 OAO -22.87115 RAO 300.10549 RM

•984491 SLR 12987.870 RCA 6544.6650 LTA -6.00000 GTA
LPH J75.507J

21,1964 TF 63.411

INJ |NJ ZNJ INJ ]NJ

P8 LAT LCNG TA RT A$C A2'HTH

ANCHALY CUT E_" RANGE FRCH 84.00 TO 98.00
32.3 27.345 20.96 305.74 -5.186 125.61 l|! .37

15.5 27.379 20.54 305.60 -4.125 126.64 ,II2.20
39.7 27.418 20.10 305,44 -3.13! 127,F;0 113.04

46.3 27,45| 19,66 305.28 -2.209 |28.46 113,87
36.4 27.478 19.23 305.11 -1.356 129.25 114.70
11.3 27.500 18.80 _04.92 -.565 129.96 115.52

32.1 27.518 18.38 304.73 .169 130.61 116.35

39.9 27.533 17.96 304.52 .849 131.19 117.17

35.8 27.545 17.55 304.31 1.482 131.71 117,99
20.5 27.555 17.13 304.09 2.070 132.17 118.81

55.2 27,563 16.73 303.86 2.617 132,59 119.63
20.4 27.569 16.32 303.62 3.127 132.96 120.45
37.1 27.574 15.92 303.38 3.602 133.29 121.27

45.9 27.577 15.53 303.13 4.046 133.58 122.09
47.4 27.580 15.14 302.87 4.462 133.83 122.91

42.1 27.582 14.75 302.61 4.851 134.05 123.73

400811.574 LAT 28.310600 LON 279.461800

14.00000 T6 667.5000 _ 2
LCI4 243.J518

ARR|VAL OATE JULY 24 1964 7 39 33.8

INJ ZNJ INJ INJ

T]M_ RAO VEL PTH

16 I 59.8 6558.0 10.983 -2.57

16 6 23.0 6553.1 10.987 -2.05
16 10 47.2 6549.5 10.990 -1.55

16 14 53.8 6547.J 10.992 -1.10
16 18 43.9 6545.6 10.993 -.67
16 LP'Z18.8 6544.8 10.994 -.28

16 25 39.6 6544.7 10.994 .08
16 28 47.4 6545.0 10,994 .42

16 31 43.3 6545.8 10.993 .74
16 34 28.0 6546.8 10.992 1.03

16 37 2.7 6548,1 10.991 1.30
16 3927.9 6549.5 10.990 1.tiff

16 41 44.6 6551.| 10.988 1.79
16 43 53,4 6552.8 10.987 2.01

16 45 54.9 6554.5 10.986 2.21
16 47 49.6 6556.3 10.984 2.41
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sx .644393 SY

C3 -J .010426 ECC
GHA 302,7358

LAUNCH OATE

LNCH

AZMTH

#

#

_X

lie

41

_TRUE
104.00 16 40
J05.00 16 44

I06.00 16 47

lO?.O0 16 51
108.00 16 54
109.00 16 57

1JO.O0 17 0

III .00 17 5
112.00 17 6

113.00 17 8
114,00 17 II

ATLAS CENTAUR/SURVEYOR LU_R TRAJECTORIES FOR 1964-1966

-.677196 SZ -.355194 OAO -20.8053Z RAO 313.57817 RN

.9834|0 SIR 129t_,7§6 ROt 6544,6650 LTA -6,00000 GTA
LPH 188,4189

TF 63,780JUL 22.1964

LNCH |NJ ]NJ INJ INJ ZNJ

TINE I:_ L4T LONG TA RT AS(: A2'NTH

/_O,4ALY (:JUT (_ _ _ 84,00 TO 103o00
5,1 27.320 18,88 _04,75 -5,754 138.02 115,47
1,7 27,347 18,46 304,56 -4,885 138,82 116.30

44,9 _/', 3_ 18,03 _04,38 -4,059 139,57 117.|3

15.7 27.41Z 17.61 _04.18 -3.;_5 140.26 117.96

34.9 _/'. 4_J 17.19 _03._ -2 .,_O 140.88 118.7B
43,1 27,462 16,78 _03,76 -1,880 141.46 |19,61
41.3 27.481 16.37 303.54 -J.243, 141.98 120.43

JO.O 27.498 15.96 303.31 -.645 142.45 |21.25
9.9 27.512 15.56 303.07 -.083 142.88 |;_.08

41,6 Z/'. 5Z5 15.17 301,82 ,445 143,27 |;_.90
5.7 27.535 14.77 _02.57 .941 143.62 123.72

P_GE 63

398|04,676 LAT 28.310600 LOM 279,461800

14.00000 T6 667.5000 POt. 2

L(_ Z43,15J8

ARRIVAL 0ATE JULY 25 1964 8 29 22.5

|NJ |NJ |NJ INJ
TINE RAO VEL PTH

16 51 12,6 6561.1 10,977 -2.85

16 53 9,2 6556,5 10.981 -2.42
16 58 52,4 6552,8 10.984 -2,01

17 2 23.2 6550,0 10.986 -1.63
17 5 42,4 6547,9 10,988 -1,27

17 B 50,6 6546,4 10,989 -,93
17 |I 48,8 6545,4 10,990 -,62

17 14 37.5 6544.9 10,991 -.32
17 17 17.4 6544,7 10.991 -.04

17 19 49,1 6544.8 10.99| .22
|72_ J3.2 6545.1 10,99| .47



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR 1964°|966 PAGE 64

sx .797018 SY -.522099 SZ

C3 -1.086388 ECC .982163 SLR
C,HA 303.7194

LAUNCH OAT£ JUt. 23t1964

LNCH

A2'NTH
_c

_c
_c

:¢

_c

if2.00

II3.00

114.00

_._O3604 OAO -JT.674|9RAO 326.77258 RH

I7977.597 RCA 6544.6650 LTA -6.0_00 GTA

LPH200.0281
TF 64.271

LNCH |NJ INJ INJ INJ JNJ

TIM_ PI3 LAT LCNG TA RT AS(: AZ/4TH

• TRUE /_ICHAL_' CUT CF RANGE FRCM

J7 32 4.4 ?'t.29"t ,15.6B 150.J7
J7 35 J4.0 27,317 15._ 150.73

17 _ 15.3 27.346 |4.88 1§|.25

THE MC£N CX3E5 NOT _ TP_ 243.15J8 MERIOIAN ON AUG J2 J964

TH_ LUNAR (3ECLINATION |S GREATER THAN -|5.0 01EGi_ES FRCI4 JUt,

84.1X} TO 1! 1.00

302._ -6.207
302.64 -5.543

_O2.4| -4.503

395021.352 LAT 28.3_0600 LON 279.461_00
14.00000 T8 667.5000 P_ ?

LOM 243.1518

ARR|VAL OATE JULY 26 |964 9 JR 4.6

JNJ INJ INJ INJ

TIM_ RAO VEL PTH

J2Z.03 J7 43 JJ,9 6563.7 lO.9?J °3.08
JLP'_.85 J? 46 2J.5 6559.9 10.975 -2°75

J23.68 J? 4922.8 6556.6 J0.977 -2.43

27 J964 THRCUC+I AUG J5 J964

I

I
I
I

I

I

I

I

I

I

I

I

I

I

|

I

I

I



I
I

I
I
I

I

I
I
I
I

I
I
I

I

I
I

I
I

ATLAS C$'NTAUR/,SURVrVOR LUNAR TRAJI:'CTC_I$'$ FOR |_4-1g_ PAG[ 65

SX -.441909 Sv

C3 °°936279 £CC

GHA _4.4|80
LALINO40ATE AL_

LNCH L.NO_
AZXTH TIXE:

111.1_
IIZ.I_

113.00

l14.00

-.83_140! $2" -.31906! OAO
• 984_27 _ |Zgt_.?L:_ ROi

13.19G4

INJ INJ

PI3 LAT LONG

-18.60614 RAO 24Z.Z0695 _4 403342.547 LAT _.3lG6_ LO_J 279.461800

6544.6650 LTA -6.0_ GTA |4.0(3000 T6 667.5(Y'._3 PC_. Z
LR4 100.4902 L_'_4 243.|§|8

TF 64.|32 ARRIVAL CATE AUG. 16 1964 2 lB lO._

IN,# |NJ INJ llqJ INJ |NJ INJ

TA RT A,S_ AZIMTH TIME RA0 V[L PTH

66.13 I_1.2| 10 46 43.4 6560.Z I0.98! -_.1!
67._9 |_2.04 lO 49 51.3 6556.? 10.9_4 -Z.44

6?.Bl 1_.86 I0 52 50.4 _553.8 IO.gP? -Z.13
68._B 1_3.69 |0 55 41.3 6551.4 JO.gP9 -1._3

I



ATLAS CENTAUR/SURVEYO_ LUNAR TRAJECTORIES FOR 1964"1966 PAGE 66

SX -.242566 Sv

C3 -._94176 ECC
GHA 325°4037

LAUNCH OATE AUG

LNCH LNCH

AZHTH TIMe

*TRUE

103.OO 11 17
104.00 |1 _|

105.00 11 25
106.00 11 28

lO?.O0 II 32
I08.00 1! 55

tO9,00 11 38
II0.00 11 41

111.00 II 43
112,00 11 46

113.00 1| 48
114,00 11 50

-.898947 5Z -.364768 OAO -?I.39329 RAO 254.69932 RM
• 985319 5LR 12993.25l RCA 6544.6650 LTA -6.00000 6TA

LPH 111,7080
14,1964 IF 63.679

INJ INJ INJ INJ INJ
P6 LAT LCNG TA RT AS( A2_tTH

ANOHALV CUT OF"RANGE FRO4 84.00 TO IOZ.O0

16.B Z1.319 19.50 504,95 -5.599 79.97 114,65
18.3 27.355 18.87 304,78 -4.699 80.8! 115,46

5.6 27.390 18.44 304.60 -3.654 81,58 |16,31
39.6 27.42| 18.01 304.41 -3.065 62.29 J17,14

1.3 27.447 17.59 504.22 -2.328 82.93 117.97
11.4 27.469 17.18 504,01 -1.638 83.52 118.79

10.8 27.468 16.76 303.79 -.993 84.05 119.61
.2 27.505 16.36 _103,§6 -,_JO 84,53 |20.44

40.4 27.519 15.95 .t03.33 .176 84.96 121.26
12.1 27.530 15.55 503.09 .707 85.36 122.08

35.7 27.540 15.16 502.84 1.205 85.7| I22.90

51.9 27.549 14.77 502.58 1.673 86.02 I23.72

404464.289 LAT 28.310600 LC_I 279.461800

14,00000 T8 667.5000 POL 2
LCM 243.|518

ARRIVAL OATE AUG. |7 1964 3 4 52.2

INJ INJ INJ INJ

TIHE RAO VEL PTH

II 28 24.3 6560.2 10.983 °2.78

II 32 25.8 6555.6 10.987 -2.33
II 56 13.J 6552.0 10.990 -1.91

11 39 47.1 6549.3 10.992 -1.52
|| 43 8.8 6547,3 J0.994 -I.16

11 46 18,9 6546.0 10.995 -.6!
I| 49 |8.3 6545.2 10.996 -.49

|| 52 7.7 6544.7 |0.996 -.|9
|l 54 47.9 6544.7 J0.996 .09

IJ 57 |9,6 6544.9 10.996 .3fi
|l 59 43.2 6545,4 |0,996 .60

12 | 59.4 6546.! 10.995 .83
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sX -.032147 SV
C3 -.879322 ECC

GHA 326.3,893
LAUNCH DATE AUG

LNCH LNQ'I

A2'I4TH TINE

_k

I/K

*TRUE
98.O0 12 3

99.00 12 8
100.00 12 _Z

lO! .00 12 J7

JO2.O0 12 21
103.00 12 24
104.00 12 28

105.00 12 31
106.00 JZ 34

107.(30 12 37
I08.00 lZ 40

109.00 12 42
l I0.00 12 44

|II .00 lZ 47

112.00 J2 49
113.00 J2 51

114.00 12 52

,_TLAS CENTAUR/,SURVEYOR LUNAR TRAJECTORIES FOR |964-|966 PAGE 67

-.918607 52' -.393862 OAO

• 985562 SiR 12_4.850 RCJ

15.1964

IN| IN|

P6 |.AT LONG

-23.19502 RAO 267.99573 RM 404305.672 LAT 28.3|0600 LCN 279.461800

6544.6650 LTA °6.00000 GTA 14.00000 T6 667.5000 P(3L 2

LPH 122.9193 LC'_ 243.J518
TF 63.349 ARRIVAL DATE AUG. |8 1964 3 53 10.6

INJ INJ INJ ]NJ INJ |NJ INJ
TA RT ASC A2'NTH T.[NE RAO VEL PTH

ANOMALY CUT CF" RANGE FRO4 64.00 TO 97.00

J5.2 27.32_ 21.41 305.90 -5.559 93.43 110.54

|2.4 27._6 20.97 305.7'7 -4.4_0 94.54 1t[J .37
49.1 2"I.409 20.53 305.62 -3.374 95.55 112.21

6.8 27.444 20.09 305.47 -2.407 96.47 113.05

6.8 27.473 19.65 305.30 -I .513 97.31 113.88

50.2 27.497 19.22 305.|3 -.687 98.07 114.70
18.5 27.516 I8.80 304.94 .078 98.75 115.53
_.7 27.53Z 18.37 304.74 .785 99.36 116.35

34.J 27.545 J7.96 304.53 ! .44J 99.9J |IT.IS
23.6 27.555 J7.34 Z04.32 ?..049 100.40 JIB.00

Z.2 27.563 17.13 304.09 Z.613 100.84 1J8.82
30.8 27.569 J6.72 :303.86 3.|38 J01.23 119.64

50.3 27.574 16.37. 303.6?. 3,626 lO1.58 120.45
1.3 27.578 Jfl.92 303.38 4.082 lO| .88 12! .E7

4.6 27.580 15.53 _03.13 4.506 102.15 122.09

• 9 27.582 |5.|3 ._O2.87 4.903 102.38 ]22.9J
50.6 27.583 14.75 JO'Z.6l 5.274 102.57 123.73

J2 14 22.7 6559.9 J0.984

12 |9 19.9 6554.3 10.989

12 23 56.6 6550.3 IO.992
|2 26 J4.3 6547.5 10.994
12 32 J4.3 6545.8 10.996

12 35 57.7 6544.9 IO.997
l_ 39 LP6.0 6544.7 IO.991

12 42 40.Z 6545.0 10.997
|Z 45 41.6 6545.7 |0.996

12 48 3|.1 6546.7 10.995
12 51 9.7 6548.0 |O.994

|2 53 38.3 6549.5 IO.993
12 55 57.8 655|.2 lO.991

12 58 8.8 6552.9 10.990
13 0 12.1 6554.7 IO.988

J3 2 8.4 6556.6 10.987

13 3 58.1 6558.5 10.985

-2.75
-2.J9

o1.67
-1 .|9

-.75
--.34

.04

.39

.72

|-02
1.30
J .56

1.80
2.03

2.24

2.,13

2.62



ATLAS CENTAUR/SURVEYC"R LUNAR TRAJECTCR|ES FOR 1964-1966 PAGE 68

SX .181109 S_

C3 -.894558 ECC

(,HA 327.3750
LAUNO4OATE AUG

-.896195 ,%7 -.405012 OAO -23.89J85 RAO 28].42484 RM

• 9_5312 SLR 1Z993.208 RCA 6544.6650 LTA -6.00000 GTA

LPH 154.1960
16.1964 TF 63.211

LNCH LNCH

AZNTH TI_

TRUE A_LV OUT

96.00 12 51 39.6 27.329

97.00 12 57 8.4 27.371
98.00 13 2 13.Z 27.417

99.00 13 6 55.7 LP7.454
100.00 13 11 17.2 27.485
JOl.O0 13 15 19.3 27.509

102.00 13 19 3.5 27.5?8
103.00 13 22 31.2 27.543

104.00 13 25 43.9 27.555
105.00 13 28 42.9 _1.564

106.00 13 31 29.2 27.571
I07.00 13 34 4_1 27.576

108.00 13 36 28.6 27.580
109.00 13 38 43.5 27.582

|10.00 13 40 49.6 27.583
111.00 13 42 47.9 27.583

1|2.00 13 44 38.9 27.583
113.00 13 46 23.2 27.582

|14.00 ,13 48 |.4 27.581

INJ INJ INJ INJ INJ
LAT LCNG TA RT ASC A2'NTH

RANGE FRCI4 84.00 TO 95.00
0.28 306.24 -5.553 106.89 108.88

21.83 306.12 -4.310 108.14 109.73

21.38 305.99 -3.152 109.29 110.57
20.94 305.85 -2.087 110.33 111.41

20.50 305.70 -1.108 111.27 1J2.24

20.06 305.53 -.208 112.12 113.07

19.63 305.36 .619 112._ 113.89
19.20 305.17 1.381 113.56 114.72
18.78 304.97 2.082 114.17 115.54

18.38 504.Tr 2.72.8 114.71 116.36
17.94 304.56 3.325 115.19 117.18

17.53 304.34 3.876 115.62 118.00
17.12 304.11 4.386 115.99 ||8.82

16.72 503.87 4.859 116.32 119.64
16.32 303.63 6.297 116.61 120.46

15.92 303.39 5.705 116.86 121.27
15.52 303.13 6.085 117.07 12_.09

15.13 302.87 6.439 117.24 1,3_.91

14.75 502.61 6.769 117.39 I23.?3

402989.980 LAT 28.3J0600 LON 279.461800

14.00000 T8 667.5000 PQ, 2

LCM 243.1518
ARRIVAL DATE AUG. 19 1964 4 42 49.1

INJ INJ INJ INJ

TIHE RAO VEL PTH

13 2 47.1 6559.9 10.983 -2.76

13 8 15.9 6553.9 10,988 -2.14

13 1320.7 6549.6 10.992 -1.56
13 18 3.2 6546.8 10.994 -1.04
13 2224.7 6545.3 10.996 -.tiff

13 2626.8 6544.7 10.996 -.10

13 30 11.0 6544.9 10.996 .31
13 33 38.7 6545.6 10.995 .69
13 36 51.4 6546.8 10.994 1.03

13 39 50.4 6548.4 10.993 1.35
13 42 36.7 6550.1 10.992 1.65

13 45 11,6 6552.1 10.990 1.92
|3 4736.1 6554.2 JO._ 2.18

13 49 51.0 6556.4 10.986 2.41
13 51 57.1 6558.6 10.984 2.63

J3 53 55.4 6560.8 10.983 2.83

J3 55 46.4 6563.0 10.981 3.02
13 57 30.7 6565.2 10.979 3.20

13 59 8.9 6567.4 10.977 3.36

I

I
I

I
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$x .388316 SV

C3 -.9399C_ ECC

(,HA 328 • 3606

LAUNCH GATE AUG

ATLAS CENTAUR/SURVEYCW LUNAR TRAJECTL"RIES FOR 1964-1966

-.831507 SZ -.397248 OAO -23.406?7 RAO 295.03271 f_4

• 984567 SIR 1298e1.330 RCA 6544.6650 LTA -6.00000 GTA

LPH 145.5868
17,1964 TF 63.308

LNCH LNCH INJ
AZMTH TIXE P6 I.AT

_t
_t

_t

d=

,_ TRUE .4,NOBLY CUT OF

97.00 13 40 45.9 2'7.318 21 .Sfi

98.00 13 46 .7 ZT. 358 2].40

99.00 13 50 53.6 27.403 20.96
100.(30 13 55 Z6.0 27.44| _0.51

101 ._ 13 59 39.2 ,3rt.472 20.08
102.OO 14 3 34.6 27.497 19.64

103.00 14 7 13.5 _/.518 19.2!
104.00 14 ,tO 37.2 _/'.53,4 |8.79
105.00 14 13 47.0 27.547 18.37

106.00 J4 16 44.0 _'t.557 J7,95
107.00 14 19 29.2 27.565 17.54

108.00 14 _ 3,6 _/'.57`t `t7,|3
109.00 `t4 24 28.2 27.5?6 `t6.72

110.00 14 26 43.8 27.579 16.32
11,t.00 14 Z8 51.1 27.58`t 15.92

l|Z.O0 14 30 50.7 27.583 15.52
113.00 14 32 45.4 _/'.583 15,13

1J4.00 14 34 29.8 27.583 14.75

|NJ INJ INJ |NJ
LONG TA RT AS(, AZNTH

RANGE FRCN 84.00 TO 96.(_3

_06.06 -5.806 120.01 109.71
305.93 -4.6J8 121.19 110.55

505.80 -3.507 122.29 11| .39
305.66 -2.481 123.28 112.22

305.50 -J .535 124.18 113.06
305.33 -._1 `t24._ 113.88

305.,t 5 .146 125.7Z 1|4.7,t
_04.95 .891 176.38 115.54

304.75 1.580 1Z6.98 116.36

304.54 2.217 |27,51 `t17.18
:304.55 2.808 127.98 118.00

304.10 3.356 1Z8,40 1J8.82
_03.87 3.865 12B.77 119.64

303.65 4.338 129.,t0 120.46
303.38 4.779 129.38 12,t .27

_03.,t 5 5.190 129.63 122.09

501.88 5.573 129.85 1_.9!
302.61 5.932 J30.03 123.73

PAGE 69

4(30714.141LAT 28.310200 LE_N 279.461800

14.00000 TB 667.5(300 POt. 2

LON 243.1518
ARRIVAL GATE AUG. 20 1964 5 33 10.J

INJ INJ INJ INJ
TINE RA0 VEL PTH

13 51 53.4 6561.4 10.980 -2.88

13 57 8.2 6555.2 10.985 -2.29

14 2 1.1 6550.8 10.989 -1.74
14 6 33.5 6547.7 10.992 ol.23
14 10 46,7 6545.8 10.993 -.76

14 14 42.,t 6544.9 ,t0.994 -.33

14 18 2,t.O 6544.7 10.994 .07
14 21 44.7 6545.1 |0.994 .44

14 24 54.5 6545.9 10.993 ,78
14 27 51.5 6547.`t 10,991 1.10
14 3(3 36.7 6548.6 10.991 1.39

14 35 11,1 6550.2 10.989 1.66

14 55 35.7 6552.1 10.968 1.92
14 37 5`t.3 6554.0 J0.986 2.15

14 39 58.6 6556.0 10.985 2.37
14 41 58.2 6558.0 10.985 2.57

14 43 50.9 6560.1 10.981 2.76
14 45 57.5 6562.! 10.979 2.94

I



ATLAS CENTAUR/SURVEYCh_ LUNAR TRAJECTCR|ES FGR 1964-]966 PAGg 70

sx .579898 $v

C3 -1.008682 ECC
GHA 329.3463

LAUNCH 0ATE AUG

LNCH LNCH

AZHTH TIME

* TRUE
IOI.OO 14 30

IOZ.O0 14 35

103.00 14 39

104,00 14 43
105.00 14 46

106.00 14 50
J07.OO 14 53

108.00 14 56

I09,00 14 59
110.00 15 2
III,00 I_ 4

I12.00 15 7

|J3.00 15 9
I|4.00 15 ||

-.725747 SZ -.370148 OAO -21.72476 RAO 308.62608 RH

.98343B 5LR 129B0.944 RCA 6544.6650 LTA -6.00000 GTA

LPH 157.0943

18,1964 TF 63.621

397722.426 LAT 28.310600 LCN 279.46IB00

14.00000 TB 667.5000 POL Z
L_ 243,1518

ARRIVAL 0ATE AUG. 21 |964 6 23 27.7

INJ INJ INJ INJ INJ INJ

F_ LAT LCNG TA RT ASC A2't4TH TINE

ANCHALY CUT CF RANGE FRCH 84.00 TO 100.(30

37.4 27.300 20.14 305.33 -6.203 132.76 113.00
4.8 27.332 19.71 305,17 -5,207 133.71 113.83

16.0 27.373 19.27 305.01 -4.264 134.60 114.67
IZ,O 27,408 18,84 3(34,83 -3,384 |35,4_ 115,50
53.8 Z7.439 |8.42 304.65 -2.564 136.16 116.33

22.4 27.464 17.99 _O4.46 -1.800 136.84 |11.15

38.6 27.4B6 17.57 304.25 -1.086 157.45 117.98
43.4 27.504 17.16 304.04 -.419 138.01 118.80

37.6 27.519 16.75 303.B2 .203 138.52 119.62
21.9 27.532 16.34 _03.59 .786 138.97 120.44

57.1 27.543 15.94 303.35 1,331 139.39 121.26

23.9 27.552 15.54 303.11 1.843 139.75 122.09

42,8 27,559 15.15 502,85 2.3_ 140,08 I_Z.91

54.4 27.565 |4.76 302.60 2.772 |40.38 |23.73

INJ INJ INJ
RAO VEL PTH

14 41 44.9 6563.7 10.975 -3.0B

14 46 12.3 6558.1 10.980 -2.58
14 .5023,5 6553.7 10.983 -2o1!

14 54 19.5 6550.3 10.986 -1.68
14 58 1.3 6547.9 |0.988 -J.21

15 I 29.9 6546.3 I0,980 -,89
15 4 46.1 6545.2 IO.990 -.S&

15 7 50.9 6544.8 10.991 -.21
15 10 45.1 6544.7 I0.991 .10

15 13 29.4 6545.0 10.991 .39
15 16 4.6 6545.fl 10.990 :.66

15 18 31.4 6546.3 10.990 .91

15 20 50.3 6547.3 10.989 l.ifl
15 23 1.9 6548.5 10.988 1.37

I
I

I
I
I
I
I
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I
I
I
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I
I
I
I

I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

SX .745829 SY

C3 °! .0_.X]309 £CC
GHA 330.3319

LAUN_ 0AT£ AUG

LNCH INCH

A2'NTH TildE:

109.00

llO.00

111 .IX1
112.00

113.00
114.00

ATLAS CENTAURISURVFYOR LUNAR TRAJECTORIES FOR |964-1966

-.5B|999 ,57 -.324061 OAO -J8.9087Z RAO 322.03569 RI4

• "3t;L_:_ .SIR IE912.111 RCA 6544.6650 LTA -6.0OO(_ GTA
LPH 168.5189

19.1964 TF 64.085

INJ INJ IN./ INJ |NJ
F_ LAT LONG TA RT ASC AZMTH

,_ TRUE ANO_LY CUT CF RAN_ FRO4 8,1.00 TO II_.IXI

15 _ 5.Z 21.319 16.85 503.63 -5.771 145.95 119.57

15 29 E6.6 ZT._lO 16.44 _03.41 -5.044 146.58 1_0.40
15 52 dO.Z Z'/'.370 16.03 303.Z0 -4._17 147.17 IE1 .L:_Z

,11555 44.5 Z7.3¢J7 |5.(_ _0'Z.97 °5.690 147.71 122.05

15 38 ,I0.1 ZT.4EI 15.2_ _(YZ.73 -5.069 |48._1 |L:_Z.87
15 41 Z?.6 ZT.i4Z 14.8Z 30"Z.49 -2.485 148.66 125.70

PAGr 7,1

39427r;.655 LAT 2B.3J0600 LCN 279.461800

14.00000 TB 661.5000 PCq. Z

LON 245.1518

ARRIVAL DATE AUG. _ J964 7 13 .9

|NJ INJ INJ |NJ

TINE RAO VEL PTH

15 37 10.7 6561.1 10.973 -2.86

15 40 _1.1 6557.2 10.977 -Z.SO
15 43 47.7 6554.0 10.979 -2.J5

15 46 5E.O 6551.4 10.982 -1.83

IS 49 47.6 6549.5 J0.985 -I.5Z
15 5E 55.1 6547.7 10.985 ol.23

I



ATLAS CENTAUR/SURVE'KR LUNAR TRAJECTCRI[S FOR 1964-1966 PAGE 7Z

$X .876185 5Y

C3 -I.176220 ECC
GHA 331.3176

LAUNCH OATE AUG

LNCH
AZHTH

LNCH

T|t4E

XX

THE

-.405617 _?
.980688 SLR

20,1964

PB

-.260335 0AO -15.08994 RAO 335.15893

12962.944 RCA 6544.6650 LTA -6.00000 GTA

LPH 184.6Z46
TF 64.636

INJ INJ ZNJ INJ .INJ
LAT LCIqG TA Rr ASC A2_4TH

TRUE AI_HALY 04JT(_ RANGE FRC14 84.00 TO ||4o00

HOC_ COESNOT CR(_S THf3 243.151SW.RIOIANON SEP 11 1964

THE LUNAR OECLINAT_ON IS GREATER THAN °J5.0 0EGREES FRCH AUG 24 1964 TPI_UGH SEP |J 1964

3906_|.223 LAT 28.310600 LON 279.461800

14.00000 TB 667.5000 POL 2
L_4 Z43.1fiJB

ARRIVAL 0ATE AUG. 23 1964 8 I 26.4

;NJ INJ |NJ INJ

TIHE RAO VEL PTH

I

I
I



I

I

I

I

I
SX -.518968 Sv

C3 -.988464 £CC

m _A 351.0305
LAL_CH OA T£ SEP

LNCJ4 LNCH

AZMTH TI/_

I "

! .

I "

I "

I "

! .

I "114.00

ATLAS CENTAUR/SURVEYCW LUNAR TRAJECTCWIES FC'R J964-1966

-.800544 5I -.Z99670 CAO -17.43777 RAO 'Z37.04588

.983770 5LR IZ983.I_3 RCA 6544.6650 LTA -6.L_3_30 GTA

LPH 69.452,I

9,,I 964 TF 64 . 306

|NJ ?NJ INJ INJ INJ

PB LAT I._'_G TA RT AS4_ AZMTH

TRU_ ANK_I4ALY CUT C_ RANGE FRL_ 84.00 TO 1|3._0

8 30 Z.8 Z7.314 14.90 302.38 -5.747 6|.10 |Z3.67

PAGE 73

4008Z3.|52 LAT 28.310@30 LCN 279.A6JSO0

14.00000 TS 667.5000 PC_L Z

LC,_ 24_.J518

ARRIVAL OATE SEPT.J2 1964 0 |1 _5.4

INJ INJ INJ INJ

TIt4E RAG VEL PTH

8 4`1 |0.3 656|.0 J0.978 -Z.d5

I

I

I

I

I

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR Z964-|966

sx -.32495! Sv

C} -.9251O2 £CC
GHA 352,0162

LAUNCH OATE SEP

LNCH LNCH

AZMTH TIME

w_

ww
w_

x_
w_

w_

w_
w_
w_

w_

ww
w_

ww
w_

ww
TRUE

JOS.OO 9 10
106.00 9 J4

107.00 9 18
108.00 9 21

109.00 9 24

110.00 9 27
111.00 9 30

1 lZ.OO 9 33
113.00 9 35

JJa.O0 9 38

-.877740 5Z -.552106 DAO -L=O.616Z8 RAO 249.6_474 RM

• 984811 SLR 12989.925 RCA 6544.6650 LTA -6.00000 GTA
LPH 80.7567

10,1964 TF 63.81|

INJ INJ INJ INJ INJ
PB LAT LCNG TA RT AS( A2_4TH

ANOMALY CUT OF RANGE FRCH 84.00 TO 104.00

48.1 27.31! 18,47 304.53 -fl.693 74.45 J|6.29
34.2 27.348 18.05 304.35 -4.854 75.LP'Z 117.12

7.8 27.38! 17.62 304.l 5 -4.067 75.92 117.95
29.7 27.411 17._0 303.95 -3.330 76.56 118.78

40.7 27.436 16.79 _03.74 -2.638 77,I5 119.60
41.5 27.458 |6.38 _O3.52 -1.g69 77,68 J_.43

32.9 27.477 15.97 303.29 -1.380 78.17 12|,25
15.4 27.494 15.57 _03.0fl -.807 78.61 122.07

49.6 27.508 Jfl.17 302.81 -.269 79.0J 122.89

16.2 27.fl?.0 14.78 302.56 .238 79.37 123.72

PAGE 74

403099.590 LAT 28.3J0600 LON 279.461800

J4.00000 T6 667.5000 POL 2
L_ 243.1518

ARRIVAL 0ATE 5EPT.J3 1964 0 57 54.5

INJ INJ INJ INJ
TIH_. RAO VEL PTH

9 21 55.6 6560.7 10.981
9 25 4J.7 6556.3 10.985

9 _9 15.3 6552.9 J0.988
9 32 37.2 6550.2" 10.990

9 35 48.2 6548.1 10.992
9 38 49.0 6546.6 10.993

9 4I 40.4 6545.6 10,994
9 44 22.9 6545.0 10.994

9 46 57.1 6544.7 10.995
9 49 23.7 6544,7 10.995

-2.82
-Z.41

-2.02
-1.65

-1.31

-.40
-.13

.12

I

I
I
I
I

I
I
I

I
I
I

I
I

I
I

I
I

I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR J964-1966 PAGE ?5

5X -.117539 SY

C3 -._675fi8 [CC
C.HA 3fi3.lX}18

LAUNCH OATE SEP

LN_4 LN_..I

A,_4TH T|I4E

99.00
100.00

101.00
102.00

103.00
104.00

105.00
106.00

107.00
lOB.DO

109.00
110.00

111.00
112,00

113.00

114.00

x_

dt

Iic

:¢ tRUE
9 56

I0 1
10 5

10 9
I0 13
IO 16

IO 20
10 83

10 26

10 29
10 31

10 34
10 36

I0 38
10 40

10 42

AM."I_L'¢
16.5

.3
25.4

32.7'
25.6
59.5

20.9

29.5
26.1
I1.6

46.9

12.9
30.3

_3.7
41.8

37,2

-.914124 52' -.3_23 0/k3

.985427 SLR 12"._3.958 RCA

11,1964

-22.83152 RAO 262.67306 RM 404064.180 LAT 2_.310600 L(_N 219.461800
6544.663050 LTA -6.00000 GTA 14.00000 T_ 667.50_.30 POL 2

LPH 91.9661 LCf4 243.1518

TF 63.419 ARRIVAL 0ATE 5EPT.14 1964 I 45 47.3

ZNJ INJ |NJ INJ |NJ INJ INJ JNJ |NJ
P8 LAT LONG TA RT AS(. A214TH T|V_. RAO VEL PTH

CUT CIFRAN_ FRCIN 84.00 TO 98.00

27.327 2O.98 305.73 -5.532 88.04 111.56 10 724.0 6559.8 10.984 -2.75

27.365 20.54 305.58 -4.465 89.08 112.20 10 12 7.8 6554.5 10.988 -2.22
27.405 20.10 305.43 -3.466 90.04 113.03 10 16 32.9 6550.6 10.991 -I.72

27.439 19.67 305.27 -2.fi41 90.91 113,87 10 20 40.2 6547.9 10.994 -1.26
27.468 19.23 305.10 -1.683 91.70 114.70 10 24 31.1 6546.1 10.995 -.84

27.491 18.81 304.91 -.888 92.42 115.52 10 _B 6.8 6545.1 10.996 -.44
27.511 18.38 304.72 -.151 93.06 116.35 10 31 28.4 6544.7 10.996 -.O1

27.527 17.96 304.51 .534 93.65 117.17 10 34 37.0 6544.8 10.996 .27
27.540 17.55 304.30 1.170 94.17 117.99 10 37 33.6 6545.3 10.996 .58

27.550 17.14 304.08 1.761 94.64 118.81 10 40 19.1 6546.2 10.995 .87
27.559 16.73 303.85 2.311 95.06 119.63 10 42 54.4 6547.3 10.994 1.15

27.566 16._ 303.6_ 2.8"44 95.44 120.45 10 4520.4 6548.6 10.993 1.40
27,57J 15,92 303,37 3,303 95,77 121,27 10 47 37.8 65.50,1 10,992 1.64

27.575 15.53 303.13 3.750 96.06 122.09 10 49 47.2 6551.6 10.991 1.86

27.578 15.14 302.87 4.168 96.32 1_'4.91 10 51 49.3 6553.3 10.989 2.07
27.580 14.75 302.61 4.560 96.54 123.73 10 53 44.7 6555.0 10.988 2.26

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR J964-1966 PAGE ?6

sx .D95157 SY
C3 -.881958 ECC

GHA 353,9874

LAUNCH DATE SEP

LNCH LNC.H

AZHTH ,TIHE

-._05 SZ -.4062E5 DAD -23,96790 RAO 275,97743 RH 403655.875 LAT 28,310600 LC_ 279.461800

.9855J9 SIR 12994.560 RCA 6544.6650 LTA -6.000_0 GTA 14.00000 T6 667.5000 POt. 2

LPH 103,1686 LC_I 243.1518
12,1964 TF 65.195 ARRIVAL DATE 5EPT.15 1964 E 34 55.7

IN! IN! IN! IN! IN! IN! IN! IN! IN!
P6 L.AT LCNG TA RT ASC A2_4TH TIME RAO VEL PTH

* TRUE ANOHALY OUT .,_ RANGE FRCH 84,[30 TO 95,00

96.00 10 a4 52.6 27.339 22.27 _06,25 -5,526 101,75 108,89
97.00 I0 50 19.9 E7,_30 21,85 506,15 -4,088 10E,97 109,75

98.00 10 55 25.1 27,4E5 21.38 306,00 -2,938 104,I! 110,57
99.00 11 0 3.8 E7.461 E0.95 305.86 -1.881 105.15 Ill.4I

100.00 |I 4 ES,fi 27.490 _0,50 305,71 -,909 |06,08 ||2,24
101.00 lJ 8.23,7 27,514 20,06 305,54 -,017 106,91 115,07

102.00 11 12 6.1 27.532 19.63 305._6 .805 107.67 115.90
IO3.00 11 15 3E.O 27.547 !9,ED 305,17 !,557 !08,54 114,72
104.00 11 18 42.9 27,558 !8,78 304,98 2,251 108,94 115,54

!05.00 11 2J 40.0 27.566 18.36 304.77 2.890 109.47 116.36
106.00 !! 24 24,7 27,575 17.94 304,56 5.480 109,95 117.18

107.00 11 26 57,9 27,577 !7,55 304,54 4,025 110,57 118,00
I08.0D 11 29 20.7 27.580 17.12 304.1! 4.529 110.74 |18.82

109.00 I! 51 34.0 27.582 16.72 305.67 4.996 111.06 119.64
l!O.O0 l! 53 _8.7 27.583 16.32 303.65 5.429 JJI.54 120.46

J/!.O0 |1 55 35.4 27.583 15.9"Z 303.59 5.852 !||.58 121.27
!12.00 JJ 37 25.0 27.583 15.52 305.15 6.206 111.78 122.09

113.00 !1 59 8.0 27.582 15.13 502.87 6.555 11J.96 J22.91
114,00 Jl 40 45,0 E7,581 14,75 302,61 6,881 1|2,10 125,75

10 56 ,1 6558,7 !0.985 -2.64
IJ I 27,4 6552,9 10,990 -2.05

ll 6 30.6 6548,9 !0.993 -1,46
I! lI 11.5 6546,4 10.995 -,93

11 15 51.0 6545,1 10,996 -.45
11 19 31.2 6544.7 10.997 -.IX}

II 25 13,6 6545,0 !0.996 .40
11 26 59.5 6545,9 10,996 .77

11 29 50,4 6547,2 10,995 1,12
lI 52 47,5 6548,8 !0.995 1,45

II 55 52.2 6550.7 !0.992 1.73
11 38 5,4 6552,7 10.990 2.00

IJ 40 _8,2 6554,8 !0,988 2,25
II 42 41,5 6557,0 10,986 2,48

|I 44 46,2 6559,5 !0,984 2,69
IJ 46 42,9 656J,5 10,982 2,89

11 48 52.5 6565.8 10.981 3.08

!| 50 15,5 6566,0 10,979 3,25
11 5! 52,5 6568,| 10.977 3,42

I

I
I
I

I
I
I
I

I
I

I
I
i

I
I

I
I

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORZES FOR 1964-J966

SX .3049]2 5v

C3 -.912556 ECC

GHA 354,973!
LAUNCH OATE 5_P

LNCH LNCH
AZMTH TIME

TRUE

96.00 l! 34
97.00 || 39

98.00 || 44

99.00 11 49
I00.00 11 54

101.00 II 58
JO2.00 12 1

103.00 12 5
J04.00 IZ 8
105.00 12 1!

J06.0O IZ 14

107.00 12 16
108.00 J2 19

109.00 |8 21

110.013 18 _3

111.00 18 85

112.00 18 27

113.00 1228

114.00 18 30

-.86158! SZ -.405819 OAO -23.94248 RAO 289.48855 RM

• 985017 SLR 12991.273 RCA 6544.6650 LTA -6.0O(X_ GTA

LPH 1|4,4495
13,1964 W 63.200

INJ INJ INJ INJ INJ
PB LAT LONG TA RT AS(. AZMTH

AMPLY OUT OF RANGE FRON 84,00 TO 95,00

28,3 27,340 22,27 306,25 -5 .301 115,15 108,89

56,1 27,381 21.83 306.13 -4.062 116.39 109.73
59,8 27.426 81.38 306.00 -8.909 117,54 110,57

41.1 27.462 20.93 305.86 -1.850 118.57 |J1,41
1,4 27,491 20.50 305.71 - ,876 I 19,51 118,84

2.8 27.515 20.06 305.54 .018 120.35 113,07
45.8 27.533 19.63 305.56 .840 121 .IO 113.90

II .8 27.547 19.20 305.17 1.596 121,77 114.78
83.3 87.558 18.78 304.98 _.298 122.58 115.54

21.0 27.567 18,56 304,77 2.934 122,91 116,36
6.2 27,573 17,94 304,56 3.526 123.39 117.18

40.0 27°578 |7.53 304.34 4.078 183.81 JIB.O0
3.4 27.58! ,17.|8 304.1| 4.578 184.18 1|8.82

17,8 27,588 16,72 303,87 5,047 124,51 119,64

22,4 27,583 16,32 303,63 5,482 124,79 120,46

19.6 27.583 15.92 303.39 5.886 185.03 121.87

9.7 27,583 15,58 303.13 6,262 185.84 122,09

53.1 87.588 15.13 308.87 6.613 185.41 J22.9|

:X3,fl 27,560 14.75 308,61 6,940 125,56 183,73

PAGE 77

40J928.090 LAT 86.3J0600 LON 279,461800

14.00000 TB 667.5000 PC¢ 2

LL._ 243.1518
ARRIVAL OATE SEPT.|6 1964 3 24 53.6

INJ INJ INJ INJ
TIME RAO VEL PTH

11 45 35.8 6558.6 10.984 -8.63

II 51 3.6 6552.8 10.988 -2.02

JI 56 7,3 6548.9 10.998 -1.44
12 0 48,6 6546,4 10.994 -.92

18 5 8.9 6545.0 10,995 -.43
18 9 9.7 6544.7 10.995 .00

18 18 58,7 6545.0 10.995 .42

18 16 19,3 6545,9 10,994 .79
12 19 30,8 6547,3 10.993 1.14
182228.5 6548.9 10.992 1.46

18 85 13.7 6550.8 10.990 J.Tfl
12 27 47.5 6552.9 10.988 2.02

12 30 10.9 6555.0 10.987 8.87
18 3884,7 6557.3 10.985 2.50

12 34 29,9 6559,6 10.983 2,72

18 36 87.1 6561,8 10,981 2,98
12 38 17,2 6fi64.J 10.979 3.11

18 40 .6 6fi66.3 10.977 3.28
18 41 _8.0 6568.5 10.975 3.44



ATLASCENTAUR/SURVEYCWLUNAR TRAJECTORZES FOR 1964-]966 PAGE 78

5X .503059 SY

C3 -.976Z4_ ECC

(.,HA 355.9587
LAUNCH OATE SEP

-.77314Z S?' -.38624Z 0AO -22.TL_B8 RAO _03.05075 RH

• 983971 SLR J2984.428 RCA 6544.6650 LTA -6.0_}00 GTA
LPH J25.8843

14,2964 TF 63.439

LNCH LNCH INJ _NJ XNJ INJ INJ

A2'HTH TIHE PB LAT LCNG TA RT ASC A214TH

• TRUE AM:_LY OUT OF RANGE FRCN 84.130 TO 98.00
99.00 J! 24 1J.5 27.330 20._ 305.73 -5.533 128.0P 1H.36

lOO.OO 12 28 57.4 27._65 _D.54 :}05.58 -4.4r;0 129.12 112.20

101.{I) 12 33 24.6 L_,406 2D,10 _05.43 -3.453 |30,09 113.03
!02.00 12 37 34.1 27.440 19.67 305.27 -2.520 130.97 113.87

103.00 J2 41 27.2 27.469 19.23 305.J0 -1.654 J31.77 114.70
104.00 J2 46 5.1 27.492 18.81 304.91 °.851 132.50 115.52
105.[X7 12 48 28.8 27.512 18.38 304.72 -.106 133.16 116.35
!06.00 !2 51 _J.5 27.528 17.96 304.52 .586 133.75 117.17

107.00 12 54 38.2 27,541 J7.55 304.50 1.L>29 134.28 117.99
108.00 12 57 25,8 27,551 17,14 304,08 1,87..8 134,76 118,81
109.00 13 0 3.1 27.560 16.73 503.85 2.385 135.19 119.63

110.00 13 2 31,0 27.567 16,_ 303.62 2.505 135.57 1_0.45
!ll.O0 13 4 50.2 27.572 15.92 303.38 3._0 135,91 121.27
1!2.00 13 7 1.5 27.576 15.55 303.13 3.643 136.21 122.09

113.00 13 9 5.5 27.579 15.14 302.87 4.267 136.47 122,91
!J4.00 J3 11 2.4 27.581 14.75 302,61 4.664 136.70 123,75

399043.746 LAT 2B.3]0600 LON 279.461800

J4.000D0 T6 667.5000 POL 2
LOI4 243.!5J8

ARRIVAL OATE SEPT.!7 1964 4 15 3.7

IN! |NJ |NJ IN!

TIHE RAO VEL PTH

12 35 19.0 6559.8 10.980 -2.74
12 40 4.9 6554.5 10.984 -2.2!
12 44 32.1 6550.6 10.987 -1.71

1248 41.6 6547.8 10.990 -1,25

12 52 34.7 6546.O 10,991 -._2
12 56 12.6 6545.0 10.992 -.42
12 59 56.5 6544.7 10.992 -.05

13 2 47.0 6544.8 10.992 .29
13 5 45,7 6545.4 10,992 .61

13 8 53,3 6546,5 10,991 .91
13 11 10.6 6547.5 10.990 1.1B

13 13 38,5 6548.8 10.989 1.44
15 15 57.7 6550.5 10.988 1.68
13 18 9.0 6552.0 10.986 1.91

13 20 12,8 6533.7 10.985 2.12

1322 9.9 6555,4 10.985 2.31

!

I
!

I
i
I
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I
i
I

I
I

I
I

I
I

I
!
I
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SX .6_0311Sv

C3 -1.062_05 EC_
GHA 356.9444

LAUNO4 OATE SEP

LNCH LNO4

AZNTH TIME

* TRUE
I05.OO 13 15

106.00 13 18

107.O0 13
108.00 13 25

109.00 13 29
110.130 13 38

I11.00 15 55
112.00 13 37

113.00 |5 40

114.00 13 45

ATLAS CENTAUR/SURVEY'OR LUNAR TRAJECTORIES FCR 1964-1966

-.645354 S?' -.3474|2 0/k3 -20.3291J RAO 316.5|049 RR

• 9_255d .scR 1Z975.128 RCA 6544.6650 LTA -6.00000 GTA
LPH 157.5307

Ifi,1964 11: 63.859

INJ INJ INJ INJ INJ

PB LAT LCNG TA RT AS(: AZNTH

AM3_LYOJTCFRANGE FRCI4 84.00 T0104.00

4.2 27.316 18,47 304,53 -5,849 140.6_ 1J6,29
54.5 27,341 18.05 504,34 -5,007 141,39 117,12

52.3 27,576 17,6_ 504,J5 -4,205 142,11 117,95
58.3 27.406 17.21 303,95 -3,452 142.77 118.77

13,5 27,432 J6,79 505,74 -2,745 145,37 119.60
J8.5 27.455 16.38 303,52 -2.08| J43,95 120,42

13,6 27,475 |5,97 _03,29 -1,457 144.43 121.25
60,0 27,492 15,57 503,05 -,671 144,89 12'Z,07

38.0 27,506 15.17 _[YZ,SI -.319 145,_0 122,89

8.2 27,5|9 14.78 502,56 ,200 145.68 123.72

PAGE 79

395260,172 LAT 2H.3J0600 L(3N Z19.46J800
14.00000 TB 667.5000 P_. Z

LOll 243.1518
ARRIVAL OATE SEPT.JB 1964 5 4 49.4

INJ |NJ INJ INJ

TIME RAO VEL PTH

J3 26 11.7 6561.6 10.974 -2.90
J3 30 2.0 6557.J 10.978 -2,48

13 53 39.8 6553.4 JO.gBJ -2.08
J3 37 5.8 6550.6 10.9_4 -l./l
13 40 21.0 6548.4 J0.9_5 -|.36

13 43 25,8 6546,8 10,987 -1.03

13 46 21.1 6545,? 10.988 -.72
13 49 7,5 6545,0 10,988 -.45

13 51 45.5 6544.7 J0.988 -.16

13 54 15,7 6544.7 Jo.gB8 .JO

I



ATLAS CENTAURISURVEYCW LUNAR TRAJECTCRIE$ FOR I964-1966 PAGE B_

SX ._26846 SY

C3 -1.160698 ECC

GHA 357.9_10

LAUNCH OATE 5EP

LNCH LNCH

AZHTH TIHE

||4.(]0

-.a81_9 57

• 9d0943 SLR

]6.1964

-.2899810AO -16.85679 RAO 329.76519 RI4

1_964,606 RCA 6544.6650 LTA -6.610000 GTA

LPH 149.4119

rF 64.390

INJ INJ |NJ INJ |NJ

P8 LAT L_G TA RT ASC A2HTH

• TRUF. ANOHALY CUT OF RANGE FRO4 84.00 TO 1|3.00

J4 8 36.4 27.299 14.90 302.37 -6.168 152.86

THE LUNAR 0ECLINATICN I$ 5REATER THAN -15.0 (_GRgES FRCI4 SEP

3_3_]3.594 LAT 2_.510@30 LC_ 279.461_00

14.00___] T6 667.5000 POt. 2

LOH 243.1518

ARRIVAL OATE SEPT.I9 1964 5 53 45.9

INJ INJ INJ INJ

TII4E RAO VEL PTH

123.67 14 19 43.9 6563.5 10.9C-/3

20 1964 THROUGH OCT 7 1964

-3.05

I

I
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ATLAS CENTAUR/SURVEYC_, LUNAR TRAJECTOqIES FC_ 19G4°|966

SX -.595043 Sy

C3 -1.03J513 ECC

GHA 16.6573

LAUNCH 0ATE OCT

LNCH LNCH

AZNTH riME

,Ic

_c

4_

_c

-.7547Z'. SZ -.?76253 C,/_

•983064 5LR IZ97_.4tlt] RC_

6,1964

-16.03669 RAO _31.74684 RH

6544.6650 LTA -6.00000 GTA

LPH 37.8614

TF 64.506

INJ INJ |NJ |NJ |NJ

i:_ LAT LONG TA RT ASC A2't4 TH

TRt._ Alt.I_L'/ OJT Or RANGE Fell< 84.00 TO 114.00

PAGE 81

598_62.540 LAT Z_.3J0600 LON Z79.46|800

14.00000 T6 667.5LIC_3 POt. 2

LC'_ _4].|5J8

ARRIVAL CATE OCT. 8 1964 Z? 4 7.5

INJ INJ INJ INJ

TIME RA0 VEL PTH

I



ATLAS C£NTAUR/SIJ_V[YC_ LUNAR TRAJ£CTCI_|E$ FC_ 1964-1966 PAGE _?

sx -.40765t SV

C3 -.956455 ECC

GHA 17,6430
LAUNCH OATr OCT

LNE.H LNcH

AZMTH TiME

_t

_t

d¢

=k

_t
_t

JOB .00
109.00

! 10.00
111.00

112.00
113.00

J14.00

-.849048 52' -.336062 OAO -19,63711 RAO Z44,35307 RH
.984296 SLR 12986,559 RCA 6544.6650 LTA -6,00000 GTA

LPH 49,2753

7.1964 TF 63.971

INJ |NJ JNJ |NJ ]NJ
P8 L,,.AT LONG TA RT A£_ AZI4TH

TRUE ANO4ALYCUTCIF RANGE FROM 84,00 TO|07,00

7 5 52,0 27,321 17,25 303,87 -5,455 69,09 118,75
7 9 J6,6 27,354 16,83 303,67 -4,708 69,74 119,58

7 12 3(3.8 27.384 16.42 303.46 -4.005 70.34 |_0.41
7 J5 35.2 27.4|0 16.01 303.23 -3._13 70.89 121.23

7 18 30.5 27.433 15.60 303.00 -2.720 71.39 122.06
7 2! 17.3 27.453 15.20 302.76 -2.|33 71.85 122.88

7 23 66.2 27.471 14.81 3E}2._ -J.580 72.26 J23,70

401758.133 LAT 28.310600 LON 279.46J800

14.0(3000 TB 667.5000 POL 2

LC_ 243.1518

ARRIVAL OATE OCT. 9 |964 22 50 Z8.9

|NJ XNJ IN| IN|

T|HE RA0 VEL PTH

7 16 59.5 6559.4 10.98J -2.71
7 2024.J 6555.6 10.984 -Z.34

7 23_q.3 6552,6 10.987 -1,99
7 26 42.7 6550.2 10.989 -1.66

7 29 38.0 6548.3 10.990 -1.35
7 3224.8 6546.9 J0.991 -1.06

7 35 3,7 6545.9 10.992 -,78



$x -._3710 sv

C3 -.899296 £CC

C_A 18.6286
LAUNCH OATE OCT

LNCH

A2'NTH TINE

I¢

=¢

_TRU_
100.00 7 47

JDJ .QO 7 51

I02.00 7 55
ID3._ 7 59

104.1X) 8 3
105.0D 8 7

106.00 8 ID
107.D0 8 13

JOB.DO 8 16
log.DO 8 19

1tO.DO 8 21

Ill.DO 8 24
t IZ.O0 8 26

II3.DO 8 _8
J|4 .DO 8 30

THEMOON

ATLAS CENTAUR|SURVEYOR LUNAR TRAJECTOR|[S FOR 1964-X966 PAGE _

-.902.506 $7 -.3794§4 OAO -ZZ.29984 RAO 257.Z_058 RM 403704.527 LAT 28.310600 LCN 279.46J800

• 985234 5LR 12992.698 RC_ 6544.6650 LTA -6.00000 GTA |4.00000 TB 667.5000 P_. 2

LPH 60.5477 LCH Z43.JSJ8
8,1964 IF 63.5|8 ARRIVAL OATE C(:T. |0 1964 23 38 ?.J

ZNJ IN| |NJ IN| IN| IN| IN| |NJ JNJ
RB LAT LONG TA RT ASC AZMTH TINE RAC VIEL PTH

_04ALY OUT _ RANGE FRO4 84,00 TO 99.DO

4.2 27.303 20.57 50fi.52 -6.021 82.05 112.18 7 58 11.7 6562.6 10.981 °2.99

39.1 Z7.342 20.13 305.37 -4.988 83.05 113.01 8 2 46.6 6fl57.0 10.986 -2.48
56.5 27.383 19.69 50fi._-4.019 83.97 1|3.85 8 7 4.0 6552.7 10.989 -J.99
fi?.6 27.418 19.26 305.05 -3.J|8 84.8| 114.68 8 |I 5.1 6549.5 J0.992 -J.fi5

43.4 27.448 |8.63 504.87 -2.Z80 85.58 |15.51 g 14 50.9 6547.2 10.994 -1.13
15.| 27.473 |8.40 304.68 -|.50| 86.20 1|6.34 8 I8 LPZ.6 6545.8 10.995 -.74

33.6 27.494 17.98 504.48 -.776 86.91 |17.|6 8 2! 4].1 6545.0 10.996 -.39
40.0 27.51Z |7.56 504._ -.|O"Z 87.48 I|7.9B B 24 47.5 6544.7 |0.996 °.Off

3fl.J 27.526 17.15 504.06 .527 87.99 1|8.81 8 27 42.6 6544.8 10.996 .26
19.7 27.539 16.74 503.83 J.Jl4 88.45 119.65 8 30 27.2 6fi45.3 10.995 .tiff

54.8 27.549 |6.33 303.60 1.66| 88.87 120.45 8 33 2.3 6546.0 10.995 .82
21.0 27.flfl7 15.93 503.36 Z.|13 89.24 J21.27 8 35 28.5 6fi47.0 10.994 1.08

38.9 27.563 |5.fi3 503.J2 2.652 89.57 |LPZ.09 8 37 46.4 6fi48.| 10.993 1.32

49.3 27.569 1§.|4 502.66 3.100 89.86 |LYZ.9| 8 }9 56.8 6549.4 |0.992 J.fi4
5Z.7 27.573 14.75 _.60 3.52J 90.|2 J23.73 8 42 .2 6550.8 I0.99! 1.75

COES Nor CROSS _ 243.15|8 M_IOIAN 04 OCT J| 1964



ATLAS CENTAUR/SURVE'CCt_ LUNAR fRAJECTORIES FOR 1964-1966 PAGE 84

sx .007976 SY

C3 -.868378 ECC
(,HA 20,5999

LAUNCH 0ATE OCT

-.914207 ,_ -.405168 0AO -Z3.90166 RAO 270.49989 RH

.985747 SLR 12996.021 RCA 6544.6650 LTA -6.00000 GTA
LPH 71.7350

9.1964 TF 63.209

LNCH LNCH

AZHTH TIH£ P6

tl

:¢ TRUE ANOHALY OUT C_:

96.00 8 35 54.2 27.326
97.00 8 41 2'2.8 Z7._8

98.00 8 46 27.5 27.414
99.00 8 51 9.6 27.452

100.00 8 55 30.9 27.483

101.00 8 59 32.8 27._07

102.O0 9 3 16.7 L_7.527
103.00 9 6 44.3 27.542
IO4.OO 9 9 56.7 27.554

IO5.00 9 12 55.4 27.563
106.00 9 15 41.6 27.570

107,00 9 18 16.3 27.576
108.00 9 20 40.5 27.579

109.00 9 L_Z 55.2 27.58|
110.O0 9 2_ 1.2 27.583

111.00 9 26 59.2 27.583
112.00 9 28 fiO.O 27.583

113.0(3 9 30 ]4.2 ,_.583
114.00 9 32 12.3 27.581

INJ INJ INJ
LAT LONG TA

RANGE FRCN 84.00 TO 95.00
22.28 306.23 -5.618

21.83 306.11 -4 .375
21.38 305.99 -3.217

20.94 305.85 -2.153
20.50 305.70 -1.175
20.06 _O5 • 53 - .275

19.63 305.36 .551

19.20 305.I7 1.312
18.78 304.97 2.013

18.36 304.77 2.658
17.94 _O4.56 3.254

17.53 _04.33 3.805

17.12 _04.H 4.314
16.72 303.87 4.786

16.32 _03.63 5.225
15.92 J03.39 5,632

15.52 303.13 6.011
15.13 _02.87 6.364

14.75 302.61 6.694

INJ INJ
RT ASC A2't4TH

96.00 108.88
97.25 109.72

98.40 110.57
99.44 111.40

100.38 112.24

101.22 113.07

101.98 113.89
102.66 114.72
103.27 115.54
103.81 116.36

104.29 117.18

104.72 118.00

105.09 118.82

105.42 119.64
105,71 120.46

105.95 121.27

106.16 122.09

106.34 122.91
106.48 123.73

404473.102 LAT 28.310600 LON 279.461800

14.0Q000 T8 667.5000 POL 2

LON 243.1518
ARRIVAL 0ATE C(T. 12 1964 0 26 55.1

INJ INJ INJ INJ

TI_ RAO VEL PTH

8 47 1.7 6560.3 10.984 -2.79

8 52 30.3 6554.1 10.989 -2.17
8 57 35.0 6549.8 10.993 -1.60

9 2 17.1 6547.0 J0,99fi -1.07
9 6 38.4 6545.3 10.997 -.fib

9 1040.3 6544.7 10.997 -.14
9 I4 24.2 6544.8 10.997 .27
9 17 fi1.8 6fi45.5 10.997 .6fi

9 21 4.2 6546.7 10.996 1.00
9 24 2.9 6548.2 10.994 1.32

9 26 49.1 6549.9 10.993 1.62
92923.8 6551.8 10.991 1.89

9 31 48.0 6553.9 10.990 2.14
9 34 2.7 6556.0 10.988 2.38

9 36 8.7 6558.2 10.986 2.59

9 38 6.7 6560.4 10.984 2.80
9 39 57.5 6562.6 10.982 2.98

9 41 41.7 6564.8 10.980 3.16
9 43 19.8 6566.9 10.979 3.32

I
I

I
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51( .219014 SV

(:3 -.872581 £CC
GqA 21. 5856

I_UNCH CATE OCT

LNO_ LNCH

A2'MTH TIME

@

@

_k

,¢ TRUE

95.0O 9 26

96.00 9 32
97.00 9 37

9e.O0 9 42
99.00 9 46

100.00 9 51
101 .IX) 9 54

_OZ.O0 9 68
103.00 1[} 1
104.00 10 4

105.C0 10 7
I06.00 10 10

107.00 10 J_
108.00 10 14

109.00 I0 16

110.00 10 18
111.00 10 _0

112.00 10 2"4
113.00 lO Z3

114.00 10 25

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC_IES FOR |964-1966

-.884271 52' -.412428 OAO -24.35747 RAO _83.91092 RN
.985673 SIR 12995.569 ROt 6544.6650 LTA -6.0(X)O0 GTA

LPH 82.9113

10,1964 TF 63.114

]NJ ZNJ INJ INJ ]NJ
P8 LAT _ TA RT AS(: A21qTH

ANCmLV CUT OF RANGE R;O_ 84.DO TO 94.00

29.8 27.343 _.71 306.41 -5.240 109.64 108.06
14.8 L_'.366 ;_.26 306.30 -3.933 111.17 108.91

33.6 27.432 Z1.81 _i06.18 -2.723 112.38 109.75

27.7 27.470 21.36 _06.05 -1.613 113.48 110.59
58.9 27.499 20.9"4 305.90 -.597 114.46 111.42
8.7 27.522 20.48 305.74 .332 115.35 112.25

59.0 27.540 20.0§ 305.56 1.183 116.13 113.08

31.4 27.553 19.62 305.38 1.962 116.84 113.90
47.5 27.564 19.19 _05.|9 2.6T/' 117.47 114.73
48.7 27.571 18.77 304.99 3.332 118.02 115.55

36.3 27.977 18.35 304.78 3.935 118.52 116.37
11.7 27.580 J7.94 304.56 4.489 118.95 IJ7.|9

36.0 27.582 17.53 304.34 5.000 119.33 JIB.DO
50.1 27.583 17.12 304.11 5.47_ 119.66 118.82

5fl.l 27.583 16.7_ 303.87 5.908 119.94 119.64
fl1.8 27.583 16.3_ 303.63 6.312 120.19 120.46

40.9 27.581 15.92 303.38 6.686 1Z0.40 121.27
23.1 27.580 15.53 303.13 7.034 120.57 1_.09

59.0 27.578 15.14 302.87 7.358 120.71 1_.91

29.1 27.576 J4.75 _02.61 7.660 120.82 123.73

PAG£ 85

403916.402 LAT 28.310600 LON279.461800

J4.00000 T8 667.5000 _ Z
L04 243.15J8

ARRIVAL DATE OCT. 13 1964 I 16 29.J

INJ INJ IN3 JNJ
T_HE RAO t/EL PTH

9 37 37.3 6558.3 10.986 -2.60

9 432_.3 6552.3 10.991 oj.95

94841.1 6548.3 10.994 -1.35
9 53 35.2 6546.0 10.996 -.80

9 58 6.3 6544.8 10.997 -.30
10 2 16.2 6544.7 10.997 .16
10 6 6.5 6545.4 10.997 .59

I0 938.9 6546.6 10.996 .97

|0 12 55.0 6548.2 10.994 1.33
JO 15 56.2 6550.2 10.993 1.65
10 18 43.8 6552.3 10.991 1.95

10 21 19.2 6554.6 J0.989 2.23
10 23 43.5 6557.1 J0.987 2.48

I0 25 57.6 6559.5 10.985 2.72
10 ,?8 2.6 6562.0 J0.983 2.93

I0_3 59.3 6564.4 10.980 3.13

10 31 48.4 6566.8 10.978 3.32
10 33 30.6 6569.2 10.976 3.49

10 35 6.5 6571.5 10.974 3.65
lO 36 36.6 6573.8 10.973 3.80

I



ATLAS CKNTAjR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE _6

sx .421L_03 SY

c3 -.915Z95 ECC

GHA ZZ.f171Z
LAUNCH DATE OCT

-.813593 S?

.984972 SIR

11,1964

LNCH LNCH

AIMTH TIME

TRL_

97.00 lO 16

98.00 %0 Z2
99.00 10 26

100.00 10 31
%01.00 10 35

102.00 10 39
I03.00 10 42
%O4.{TJ 10 46

105.CO 10 49

106,OO 10 52
107.00 10 54
108.00 10 57

109,00 lO 59
110.00 11 1

111.00 II 3

112.00 |l 5
11_.00 11 7
114.00 II 9

-.400817 0AO -23,62927 RAO 297,37094 RM 4019B9,656 LAT 2_.310C--,00LCN 279,461800

12_:XJ.9_O RCA 6544,6650 LTA -6.00000 GTA 14.00(X)0 T6 667.5000 PC¢
LPH 94,1606 LOH 243,Ifi18

TF 65.264 ARRIVAL OATE OCT. 14 1964 2 6 14,8

AM..q_LYOUTCF" RANGE FRCM 84,00 TO 96.00
53.6 27,347 21,84 306,09 -5.136 123.14 109,72 10 28 1,1 6557,7 10.984 -2.55

4,0 27,385 21,39 305,96 -3,965 124,31 110,56 10 33 11,5 6552,5 10,9B9 -1.97
52,2 27,427 20,95 305,83 -2.875 125.38 111,40 10 37 59,7 6548,8 10,992 -1,43

19,7 27,462 20,5I 305,68 -1,870 126,34 112,23 10 42 27,2 6546,4 10,994 -,93
28.0 27,489 20,07 305,52 -.944 127,LPZ 113,06 |0 46 35,5 6545,l 10.995 -,47

18.4 27.512 19,64 305,34 -.092 128,01 113,89 10 50 25,9 6544.7 %0.995 -.05
52,3 27,530 19,21 505,16 ,695 128,72 114,71 10 53 59.8 6544,9 10.995 ,34
11,1 27,544 18,78 304,96 1,420 129.35 |15,54 IO 57 18,6 6545.7 10.994 ,70

16.0 27,555 %8,36 304,76 2,090 129,92 116,36 II 0 23,5 6fi46,8 10,993 %,04

8,2 27,564 17,95 304,55 2,709 150,43 J17,18 11 3 15,7 6548,3 10.992 1.34
48,7 27.57I 17,53 304,33 3,282 I30.88 JIB.00 II 5 56,2 6550.0 10,991 1,63
18.7 27.576 17.12 304.10 3.612 151.28 118.82 11 826.2 6551.9 10,989 1.89

38,9 27,579 16,72 303.87 4,305 131,64 119,64 11 10 46,4 6553.8 10.987 2,14
50.2 27.581 16,32 _03.63 4,763 131,95 120,46 11 12 57.7 6555,9 10.986 2.36

53,4 27.583 15,92 303.39 5,188 132,22 121,27 11 15 .9 6558.0 10.984 2.57

49,1 27,583 15,52 503.13 5,585 13Z,45 1_,09 1J 16 56,6 6560.1 10,982 2,77
38.0 27.583 15.13 302.88 5,955 132.64 I_.9J 11 18 45.5 6562.2 10.9F43 2.96

20,7 27,583 %4,75 302,61 6,301 132,8! 1_3,73 11 20 28,2 6564,3 10,979 3,13

INJ INJ INJ INJ INJ INJ INJ %NJ INJ

P_ LAT LCNG TA RT ASC A;_,ITH TIME RAO VEL PTH
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ATLAS CENTAUR/SURVE't'OR LUNAR TRAJECTORIES FOR 1964-1966

sX .606232 $'/
C3 -.990807 ECC

(.HA 23.5569
LAUNO4 DATE OCT

-.703845 S2 -.570250 0/,3 -21.75105 RAO 510.73878 RH
• 985732 SIR ]29_2.864 RCA 6544.6650 LTA -6.00000 GTA

LPH 105,5701

12.1964 TF 65.620

LNCH LNCH

A2'MTH TIHE

lOl._ lJ 2 5Z.1
J02.00 11 ? 19.5

105.00 11 11 30.6
104.00 1! 15 26.5

105.00 11 19 8,Z

106.00 11 _ 2}6,6

107.00 11 25 52,7
108.00 11 2B 57,4

IO9.00 11 _J 51.5
llO.OO 11 34 35.1

!11,00 11 3"t 10,8
112.00 I! 39 _7.5

113.00 l| 4J 56.5
114.00 || 44 7,9

INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC A2'HTH

TRUE: ANOHALV CUT OF RANGE FRO4 B4.00 TO 100.00
• 297 _0. ! 5 505 • 35 -6.Z56 ! 34.89 ! ! 5.00

27.330 19,7.1 505.16 -5.260 J55.84 113.83
27.371 19.28 505.00 -4.517 136,75 114.66
27.406 18,84 304.83 -5.437 137.54 115.50

L_?.437 18.42 504.65 -2.618 |38.29 1|6.33
27.46_. 17.99 304.45 -1.853 1_,96 117.15

27.484 17.57 504.25 -1.140 I_J.SB 117.98
27.502 17.16 504,04 -.473 140.14 I18.80

2'7.518 16.75 503,82 .149 140.64 ||9.62
ET. 531 J6.34 503.59 .732 141.10 120.44

27,542 15.94 503.35 ! ,277 141.5! 121.26

27,551 15.54 503,10 1.7B8 J41.88 122,09
27.558 15.15 502.85 2.267 142.2| 12"Z.91

27.564 14.76 502.60 2.717 142.50 123.73

PAGE _7

598764.438 LAT 28.3|0600 LCN 279.461800
14.00000 T6 667.5000 POL 2

L(_ 243.1518

/U_RIVAL DATE O(T. 15 1964 "2 55 38.4

|NJ JNJ INJ INJ

TIME RAD VEL PTH

J! 13 59.6 6564.0 10.975 -3.J0

IJ ]8 27.0 6558.4 10.980 -2.61
11 22 58,1 6553.9 10.984 -2.14
l| 26 34.0 6550.5 10.987 -1.70

11 50 15.7 6548.1 10.989 -J.50
11 33 44.1 6546.4 10.990 -.92

,IJ 37 .2 6545.3 J0.991 -.57
11 40 4.9 6544.8 10.992 -.23

11 42 59.0 6544.7 10.992 .O7
11 45 43.2 6544.9 10,992 .36

11 48 J8.3 6545.5 10.991 .63

| | 50 45.0 6546.2 10.990 .89
11 53 3.8 6547.2 J0.990 l.lZ

JJ 55 15.4 6548.3 10.989 1.35

I



ATLAS CENTAUR/SURVEYC'R LUNAR TRAJECTORIES FOR 1964-1966 PAGE 8_

SX .765406 SY -.557737 SZ -.37J065 OAO -J8.7?734 R/u:) 3?3.91987 RH

C3 -1.O890(3_ ECC .9821'_0 5L.R J2972.3J0 RCA 6544,6650 LTA -6.0(3000 GTA
G_A 24.54?S LPH J17.2239

LAUNCH OATE OCT 13,2964 TF" 64.|J3

LNCH LNCJ.I INJ |NJ INJ INJ INJ
AZHTH TIME PB LAT LONG TA RT ASC A214TH

TRUE ANOHALY OUT OF RANGE FRCM 84,00 TO 108,00

109,00 lJ 55 54,9 27,_30 J6,66 303.62 -6,173 J47,46
J10.00 JJ 59 20.6 27.322 16.45 303.40 -5.439 J48.J0

J11.00 J2 2 36.5 27.355 J6.04 303.18 -4.735 148.70
112.00 12 5 42.8 27,382 15,63 302,96 -4,066 J49,26

113.00 12 8 40.5 27.407 15,23 302.72 -3,437 J49,76
J14.00 |2 J1 30.| 27.429 |4,83 302.4B -2,845 |50.25

THE LUNAR CECL|NATJCN IS 5REATF.R THAN -|5.0 (_GREES FROH OCT

39443?,352 LAT 2_,3J0600 LCI_I 779,461800
14,00000 T6 667,5000 POt. 2

LOH 243.|5JB

ARRIVAL DATE OCT, 16 1964 3 44 17.3

INJ ]NJ INJ INJ
TIME RAO VEL PTH

119,57 12 7 2,4 6563,5 10,971 -3,06
120,39 JZ 10 28.1 6559.3 J0.975 -2,69

121.22 12 13 43,8 6555,7 10,978 -2,34
122,05 12 16 50.3 6552,8 10,980 -2,0!

122.87 12 19 48.0 6550.5 10.982 -1.70
J23,70 J222 37,6 6548,7 J0.984 -J.4!

17 1964 ?_"U_,,I HOV 4 |_4

I
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SX -.484178 SY

C3 -.9730C-,8 £CC

GHA 44.2555

LA_C._DATE NOV

LNCH LNC.H

A2'I,4TH T|IME

_c

S

_c

#

lll.O0 5 O 2|.J

| |Z.O0 9 3 3J.J

113.OO § 6 32.3

|J4.OO 5 9 25.2

ATLAS CFNTAUR/SURVEVC_ LUNAR TRAJECTOR|ES F_'_ 1_4-J_6 PAGE _9

-.8156C-,0 SZ -.3]614| O/K) -18.42970 RAO 239.3]268 RM 40]320.555 LAT 28.3J0600 LCN 279.461800

.9840_3 _ J_14,77| ROt 6544.6650 LTA -6.00000 GTA |4.0(3000 T6 667.5(X30 POL 2

LPH |1.647| LOM 243.1518

3,1964 TF 64,158 ARRIVAL DATE NOV. 5 1964 213 44 J2.9

IN| IN| IN| IN| IN|

PB LAT LONG TA RT ASC A214TH

TRUE _0MAL'r CUT OF"_ZNGE FInN 84.00 TO 110.00
:P7.311 16.06 303.14 -5.811 63.5/ 12J .21
g7.336 15.66 302._ -5.J36 64.08 J_.03
21..,_4 15.2§ 302.68 -4,493 64.60 J2_.86
27.389 14.85 302.44 -3,884 65.08 |23.69

IN| IN| IN| IN|

TII, fE RAO VEL PTH

5 II 28.6 6561.4 10.978 -2.B8

5 J4 38.6 655?.7 10.962 -2.55

§ |7 39.# 6554.7 10.9B4 -2.23

5 20 32.7 6552.1 10.986 -1.93



ATLAS CENTAUR/SURVEYL'_ LUNAR TRAJECTCt?_IE$ FOR I964-|966 PAGE 90

sx -.Z852ZO SV

c3 -.909760 ECC

GHA 45.2411
LAUNE.H 0ATE NOV

LNCH LNCH

AZMTH TIME

*TRUE
_03.OO 5 45

104.00 5 49
105.00 5 52

106.OO 5 56
_O7.OO 5 59

IOB.OO 6 2
109.00 6 fl

110.00 6 8
111.00 6 II

112.00 6 13
113.00 6 16

J|4,00 6 18

-.8854_6 5,? °.366_30 OAO -ZI.flL:_OZ6 RAO 252.14594 RM

.985063 SLR 12991.572 RCA 6544.6650 LTA -6.00000 GTA

LPH 28.9188
4,1964 TF 63.657

403521.098 LAT 28.310600 LCt,I 279.461800

|4.0[]000 T8 667.5800 POL 2

L(:_I 245.|518
ARRIVAL CATE NOV. 6 1964 2I 31 28.6

INJ INJ INJ INJ INJ INJ

PB tAT LONG TA RT ASC AZMTH TIME

ANCHAL'_' CUT OF RANGE FRCH 84.00 TO |02.00

10.8 27.536 19.29 304.97 -5.198 77.56 114.65
10.2 27.371 18.86 304.80 -4.306 78.39 115.49
55.5 27.405 18.43 304.62 -3.471 79.15 116.32

27.4 27,434 18.01 304.43 -2.690 79,84 I17,I4

47.0 27.459 17.59 304.23 -I .962 80.48 117.97
55.1 27.480 17.17 304.02 -1.;_1 81.05 118.79

52.5 27.498 16.76 303.60 -.644 81.58 119.62
40.0 27.fi13 16.35 303.57 -.048 82.05 120,44

18.3 27.526 15.95 303.33 .5J| 82.47 121.26
48. I 27,537 15.55 303.09 1,034 82.86 I_,08

9.9 27.546 15.15 302.84 1.52fi 83.20 122.90

24,4 27,554 14,76 302.59 1.987 83.51 125.72

INJ INJ INJ

RAO VEL PTH

5 56 18.5 6558.0 10.984 -Z.58
6 0 17.7 6553.8 10.988 -2.14

6 4 3.0 6550.6 10.990 -1.72
6 7 34.9 6548.2 J0.992 -1.34

6 10 54,5 6546.6 10.994 -.97
6 14 2.6 6545,5 10.995 -.64

6 17 .0 6544.9 10.995 -.32
6 19 47.5 6544,7 10.995 -.02

62225.8 6544.8 |0.995 .2fl

6 24 55,6 6545.2 10.995 .ill
6 27 17.4 6545.8 10.994 ,76

6 29 31.9 6546.6 10.994 .99

I
I

I
I
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ATLAS CENTAU_/SURVl[YCR LUNAR TRAJECTOR|ES FCR 1964-|966

sx -.075041 SV -.9|3405 SF -.400076 0AO -23.58294 RAO 265.30341 RN
C3 -.863132 ECC .985828 5t.R 1_36,582 RCA 6544.6650 LTA -6,00000 GTA

GHA 46.2268 LPH 40,|387

LAUNO_ OATE M.3V 5.1964 IF 63,273

LNCH LNO4 |NJ INJ |NJ .rNJ INJ

A2'MTH TIM[ P8 LAT _. TA RT ASC A2'!4TH

s

* TRUE: JU,L_mLY OUT OF RANGE: _ 84.00 TO 96.00
97.00 6 30 2.3 27.330 23.84 306.08 -5.497 gO.90 308.73

98.00 6 35 33.6 27.371 23.40 305.95 -4._I 92.07 J30.55

99.00 6 40 2,9 27,434 _0,95 _05,8| -3._Z6 93,34 33J.39
|00,00 6 44 3|,4 27,450 _,53 _r05,67 -2,2J5 94,32 332,23
103,(30 6 48 40.7 27,480 20.07 J05,53 -3,284 95.[_ J|3.06

JO2.00 6 52 32,1 27,503 19,64 305,33 °,486 95,79 133,89

|03.00 G 56 7.| Z7.523 |9.23 _5.|5 ._k55 96.53 ||4.7|
104.00 6 59 26.9 27.538 J8.79 304.96 J.09S 97.15 315.54
105.00 7 2 32.9 27.550 38.37 304.76 3.769 97.73 316.36

106.00 7 5 26.3 27.560 |7.95 504.55 2.393 98.24 137.J8
307.00 7 8 7.6 27.567 37.53 304.33 E.970 96.70 138.00

I08.00 7 30 38.5 27.573 17.J3 304.30 3.505 99.10 J18.82
309.00 7 12 59.6 Z?.ST'/ 16.'PZ 303.87 4.00J 99.46 319.64

110.00 7 35 |1.8 27,580 16,_ 303,63 4,463 99,77 ,!;E0.46

133.00 7 17 J5.9 _.7.588 15.92 303.38 4.892 300.04 321.27
312.00 7 19 32.5 27.583 35.52 303.33 5._3_ J00._8 122.09

113,O0 7 21 2.2 27.583 35.33 3(_.88 5.665 J00,48 JL:_,9J
134.00 7 22 45,6 27,583 34,75 _102,6| 6,014 100,65 J23,73

PAS£ 9J

404973.277 LAT 28._J_600 LON 279.46J_Y'J

|4.0(_ T6 667.5000 POt. Z
LCN 24_.J5J8

ARRZVAL cArE NOV. 7 1964 22 2D J.B

INJ ZNJ INJ INJ

TIME RAC Vi[L PTH

6 43 9.8 6559,6 10,985 -2,73
6 4621.3 6553.9 10.9'-30 -2.15

6 51 10,4 6549.8 10.993 -J.60
6 55 38.9 6547.1 10.9.36 -l.10

6 5948.2 6545.5 10.997 -.64
7 3 _9.6 6544.8 10.998 -.21

7 7 14.6 6544.7 10.998 .18
7 lO 34.4 6545.3 10.997 .54

7 33 40.4 6546.2 10.996 .88
7 16 33.6 6547.5 J0.995 1.19

7 39 35.1 6549.0 30.994 1.47
7 23 46.0 65.50.7 10.992 I .74

7 24 7.3 6552.6 10.991 1.99

726 19.3 6554.5 10.989 2.22
72823.4 6556.5 10,988 2.43

7 30_0.0 6558.5 10.986 2.63
7 32 9.7 6560.6 10.984 2._1

7 33 53.1 6562.6 10.982 2.99

I



AfLAS CENTAUR�SURVEYOR LUNAR TRAJECTCWlE'S FC_ |964-|966

sx .137212 SY -.89946] SZ

C3 -.84.3075 ECC .986158 SLR
GHA 47,2124

LAUNCH OATE NOV 6o1964

LNCH LNCH

A2'HTH TIME PB

Wx

W_
wx
W_

#

w_
W_
x(

94 .DO

95.00 7 Zl 53,4 27,35I

96.O0 7 27 35,I 27,405
97.00 7 32 50,2 27,448

98.00 7 37 40.4 27.483
99.00 7 42 7.4 27.5|0

|O0.00 7 46 J3.| 27.531
101.(30 7 49 59.Z 27,547

IDZ.OO 7 53 27.4 27.559
tO3.00 7 56 39.3 27.568
104.00 7 59 36.4 27.574

IO5.OO 8 2 20.| 27.579

106.00 8 4 51.6 27.582
107.00 8 7 12.1 27.583
108.00 8 9 _g,7 27,583

109.00 8 ti 24.2 27,583
IJO.00 8 I3 17.6 27.582

Ill.O0 8 15 3.5 27.580
112.00 8 16 42.7 27.578

113.00 8 18 15,6 27,576
It4.00 8 19 43.0 27.574

PAGE 92

-.414897 OAO -24.51284 RAO 278.67352 RH

I2998.744 RCA 6544.6650 LTA -6.00000 GTA
LPH 51.3032

TF 63.08I

INJ INJ INJ INJ INJ

I.AT LONG TA RT ASC A2'MTH

405461.328 LAT 28.310E00 LON 279.461800
I4.OO000 T8 667.5000 POL 2

LC$4 243.|5|8

ARRIVAL GATE NOV. 8 I964 23 9 26.0

INJ INJ INJ INJ
TIME RAG VEL PTH

TRUE ANC_IAL'( CUT OF RANGE FRCH 84.00

7 15 43.6 27.30| 23.16 306.52

TO 93.00

-6.169 103.78 107.2I
LPZ.70 306.42 -4.763 I05.L_ I08.06

22.25 306.32 -3.458 I06.55 J08.91
21.80 306.20 -2.263 107.74 109.75

21.36 306.06 -1.170 108.82 110.59
20,92 305,91 -,172 I09,79 I11.42

20,48 305,75 ,740 1J0,65 112.25
20.0§ 305.57 1.574 11J.42 113.08

19.62 305.39 2.337 II2.1I 113.90
19.19 305.19 3.035 112,71 II4.73
16.77 304.99 3.675 II3.Z5 II5.55

I8,35 304.78 4,262 I13.73 I16.37
|7.94 304.57 4.802 II4.|4 I17.19

17.53 304.34 5.299 114.5I JIB.00
17.12 304.11 5.757 114.82 IIS.B2

16.72 303.87 6.I81 115.09 JI9.64
16.32 303.63 6.573 115.3_ 120,46

15.9"4 303.38 6.936 115.52 121.27
15.53 303.13 7.274 I15.68 I'Ll.09

15.14 302.87 7.588 |I§.81 ILP'z.gI
14.7fi 302.60 7.880 lift.90 123.73

726 51.I 6563,5 10.983 -3.06

7 33 .9 6555.9 10.989 -2.36
7 38 42.6 6550.6 10,993 -I,72

7 43 57.7 6547.2 10.996 -I.IE
7 48 47.9 6545.3 10.998 -.58

7 53 I4,9 6544.7 10,996 -,09
7 57 20.6 6544,9 10.998 .37

8 I 6,7 6545.9 I0,997 .78
8 4 34.9 6547.4 10.996 l.J6

8 7 46.8 6549.2 10.995 I.SI
8 10 43.9 6551.4 I0.993 1.82

8 13 27.6 6553.7 10.991 2.12
8 15 59,1 6556.1 10.989 2.38

8 18 19.6 6558,6 10,987 E;63
8 20 30.E 6561.1 10.985 2.86

8 22 3J.7 6563.6 10.983 3.07
8 24 25,1 6566,1 10.980 3.26

8 26 II.O 6568.5 10.978 3.44
8 27 50.2 6570,9 10.976 3.61

8 29 23.1 6573,2 10.974 3.77

8 30 50.5 6575.5 10.973 3.91
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ATLAS Cf:NTAUR/..%tRVEYOR LUNAR TRAJECTOR|F$ FOR |964-|966

SX • 34?874 S¥

(:3 -.85?880 ECC
_'_A 48,1981

LAUNCH DATE NOV

-.844744 .SZ -.410908 OAO -24,_6191 RAO _92.09180 RN

• 985914 SLR I?-3-37.145 RO, 6544.6650 LTA -6.00000 GTA
L_ 6_.4575

7,1984 TF 63,134

UNO4 LNCH INJ

A214TH Tit_ P8 LAT

TRUE ANOqALY OUT OF

95.00 8 7 33.5 77.324 _.71
96.00 8 13 20.5 Z?,_9 22,?.6

97,00 8 18 41,4 Z7,418 21,8J
98.00 8 23 37.9 E7.457 E1.37

99,00 8 28 11,4 ?.7,488 20,9?.
100.00 8 32 23.8 27.513 20,49

JOl.O0 8 36 16,6 27.533 20.05
I0?.00 8 39 51.5 17.548 19.62

103.00 8 43 10.! Z'1.559 J9,20
I04.00 8 46 13.7 L_.568 18.77
105.00 8 a9 3.8 L:'7.574 18.36

|06.00 8 51 41,5 ?.7,§78 17,94
I07.00 8 54 8.0 ?.7,581 J7.53

I08.00 8 56 ?.4.3 27.583 17.17.
lO9,00 8 58 31.4 2'7.583 16,77.

||0.(_ 9 0 30,| 2_,,583 |6,_.

111.00 9 ?. ?.l.| ,37.58?. 15._
|IZ.O0 9 4 5.1 L_'.581 |5.§?.

113,00 9 5 4?.,8 _rt,579 15,14
J|4.00 9 7 14,6 Z7,578 |4,75

THE 1403N 0QES NOT CROSS

]NJ |NJ |NJ INJ

LONG TA RT ASC AZMTH

R_NGE FRON 84,00 TO 94,00

306.39 -5.663 11"I.63 108.05

506.28 -4.347 J18.97 108.90
306.16 -3.126 120.19 109.74

306.03 -?..005 I?.1.50 H0.58
305,89 -.979 122.30 111,47.
305.73 -.039 17.3.19 l|?..?.5

305.56 .8"Z3 I?.4.00 H3.08
305.38 1.613 17.4.71 113.90

305.19 ?..337 J?.5.35 1J4.77.
304.99 3.003 17.5._ JJ5.55

304.78 3,614 I?.6.4_ 116.37
304.56 4.178 17.6.86 117.19

304.34 4.697 17.7.25 118.00
304.11 5.177 17.7,59 118.87.

_03.87 5.6?.| 17.7,89 119,64
503,63 6,0_ 128,J4 120,46

303. _8 6,414 |?.8,36 J?.l ,?.7
303.13 6.769 1?.8.54 122.09

30?..87 7.099 17.8.69 122.91
50?..61 7.407 17.8.81 17.3.73

TpW,;. 243.1518 __,RXDXI, N ON NOV 10 1964

PAGE 93

404811.969 LAT ?.8.310600 LON ?79.46|800
14.00000 T8 667.5000 PQ. ?.

LOM ?.43.15|8
ARRIVAL OATE NOV, 9 1964 ?.3 59 1.7

INJ INJ INJ INJ

TJVIE RAD t/EL PTH

8 18 41.0 6560.6 10,984 -2.81

8?.428.0 6554.0 10.990 -?..16
8 ?.9 48.9 6549.5 10.994 -1.55

8 34 45.4 6546.7 10,996 -1.00

8 39 18.9 6545.1 10.997 -.49
8 43 31.3 6544.7 10.996 -,07.
8 477.4.1 6545.0 10.998 .41

8 50 59.0 6546.0 10,997 .80
8 54 17,6 6547.4 10.996 1.16

8 57 ?.J,?. 6549.J 10.994 J.49
9 0 11.3 6551.1 10.992 1.79

9 ?. 49.0 6553.3 10,991 ?..07
9 5 15.5 6555.6 10.989 2.33
9 7 31.8 6557.9 10.987 ?..57

9 9 38.9 6560.3 10.985 Z.79

9 11 37.5 656?..7 10.983 ?.,99
9 13 28.6 6565.1 10.981 3,18

9 Jfi I?..6 6567.4 10.979 3.36

9 16 50.3 6569.7 10.977 3.5?.
9 1822,1 6571.9 10.975 3.68

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTC_IE5 FOR 1964-1966

SX .533741SY

C3 -.907955 ECC

GHA 50.1693
LAUNCH OATE NOV

-.751Z_3 $Z -.3_8193 CAO -22.842|3 RAO 305.39145 RH

• 9_509_ SLR 12991,769 RCA 6544.6650 LTA -6.00000 GTA
LPH 73,6684

8,1964 TF 63.417

LNCH LNCH

AZHTH TIHE PI3
_c

_c
¢c

:¢

_c

¢c

_c

#- TRUE ANOHALY CUT CF"

99.00 8 58 46.0 27,335
I(30.00 9 3 29.7 27.369
101.00 9 7 54.5 27,409

102.00 9 12 J .6 Z7.443
103.00 9 15 52.3 27.471

104.00 9 19 27,8 27.494
105.00 9 LP2 49.2 27.513

106.OO 9 25 57.6 27.529
107.00 9 28 fl3,9 27.542
108.00 9 31 39.3 27.552

109,00 9 34 14,4 27.5C:0
110.00 9 36 40,2 27.567

111.00 9 38 57,4 27,572
112.00 9 41 6.6 27,576

113.00 9 43 8.6 27.579

114.00 9 45 3.8 Z7.fi8|

IN! IN! IN! IN! |NJ

LAT LCNG TA RT ASC A2_4TH

RANGE FRCM 84,00 TO 98.00

2_,98 505,73 -5,418 150.80 111,36

20,54 505.59 -4,354 131,83 112,'L>0
_0.I0 505.44 -3.357 132.79 113.03

19.67 505.27 -2.432 133.66 113.87
19.23 505.10 -1.576 |34.45 114,70
18.81 504.9"Z -.782 135.17 115.52

18,38 504,72 -.045 135,81 116,35
|7.96 504.52 .638 136.39 117.17

17.55 504.50 1.273 136.92 117.99
17.14 504.08 1.863 137.39 |18.81

16.73 503.85 2.413 137.81 119.63
16.32 503.62 2.925 138.18 120.45

15.92 503.38 3.402 138.51 121.27
15.53 503.13 3.849 138.80 1_Z .09

15.14 502.87 4,266 139.06 1_Z.91
14.75 502.61 4.657 139.28 123.73

PAGE 94

402904,699 LAT 28.510600 LCIq 279.461800

J4.00000 T8 667,5000 POt. 2
LC_ 243.1518

ARRIVAL GATE NOV, lj _964 0 48 9.0

IN! IN! fNJ IN!
TIME RAO VEL PTH

9 9 53.5 6559.2 10.983 -2.69
9 14 37,2 6554.1 10.988 -2.16

9 19 2.0 6550.2 10,99! -1,67
9 23 9.1 6547.6 10.993 -I.21

9 26 59,8 6545,9 10,995 -.78
9 50 35.3 6545,0 10,995 -.39
9 33 56,7 6544.7 10.996 -.02

9 37 fi,l 6544,9 10.995 .32
9 40 1.4 6545.5 ]0.99fl .63

9 42 46,8 6546.4 10.994 .92
9 45 21,9 6547,5 10,993 I.L_

9 47 47,7 6548.9 10,992 1,45

9 50 4.9 6550,4 10.991 J,69
9 52 14.1 6552,0 10.989 1.91

9 54 16,1 6553.7 10.988 2.12
9 56 11.3 6555.4 10.986 2.31

I
I

I
I
I

I
I
I
i
I

I

I
I

I
I
I

I
I
I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCR|[S F'C'_ 1964-|966

SX .701877 SV

C3 °.986919 ECC

GHA 51.1550
LAUNOI CATE NOV

LNOI INCH

A2'NTH TIME

ilk

S

,_ TRUE

105.00 9 46
I06.00 9 50

107.00 9 53
108.00 9 57

109.00 10 0
110.130 10 3

l|1.130 10 6
11_.00 10 9

II 5.00 |O 12
114.00 I0 14

-.621935 $2' -.547225 O/K) -_0.31770 RAO 31,8.45578 RN
.983796 SLR 12983.283 RCt 6544.6650 LTA -6.00000 GTA

LR'_ 8fi.OlTZ

9.1964 IT 63.861

|NJ ]NJ INJ INJ ]NJ

PB LAT LONG TA RT ASC AZHTH

ANOUCYOUTOr RANC,£r'RO4 84.00 TO J04._0
_.5 _.ml 18.48 504.5Z _.179 14z.53 116.28
18.9 _'.5_ 18.05 _04.55 -5.536 145._0 111.11
56.9 27._ 17.65 504.14 -4.532 144.02 117.94
25.1 27.395 17.21 305.94 -5.777 144.68 118.77

38.4 Lrt. 42J |6.BO 505.79 -9.069 145.29 J19.60

45.4 2'7.444 |6.._ _5.5| -2.405 145.84 120.42
38.9 27.465 15.98 305.28 -|.778 146.34 121.25

.35.4 27.485 15.58 505.04 -| .|91 146.80 ILPZ.07
3.6 27.498 15.18 302.80 -.658 147.L_ I_.89

34.0 27.512 14.79 502.55 -.117 147.60 129.71

PAGE 95

999708.773 LAT ZS.3J0600 U.'t4 279.461800

14.00000 T8 667.5000 PQ. Z

LCN 243.1fi18

ARRIVAL DATE NOV. 12 1964 | 36 |9.9

INJ INJ INJ INJ

T|NE RAO _EL PTH

9 57 36.0 6563.6 10.976 -9.06

10 I _6.4 6558.8 10.980 -2.65
10 5 4.4 6554.8 10.983 -_.Zfl
I0 8 30.6 6551.7 10.986 -1.81

I0 11 45.9 6549.5 I0.988 -1.5.3

|0 14 50.9 6547.5 10.990 -1.19
10 17 46.4 6546.E 10.991 -.88

10 _0 52.9 6545.4 10.991 -.59

I0 25 11.1 6544.9 10.992 -.32
10 25 4|.5 6544.7 10.992 -.06

I



ATLAS CENTAUR/SURVE'fC_ LUNAR TRAJECTOR|ES FOR 1964-]966 PAGE 96

$X .839365 5Y

C3 -1.0B74|8 ECC

GHA 52.|406

LAUNO_ OATE NOV

LNCH LNCH

AZMTH TIME

-.460451 SZ -.2_88_10 0hO -16.79090 RAO 331.25214 RR

.98Z146 SLR 12972.483 RCA 6544.6650 LTA °6.00000 GTA

LPH 96.5937

10,1964 TF 64.400

INJ |NJ INJ INJ |NJ

P8 L.AT LCNG TA RT ASC A2'HTH

¢=

¢=

&t

_t

_t

=¢

=¢

TRUE ANCIAALY CUT OF RANGE FROM 84.00 TO |14.00

THE LUNAR 0ECLZNAT|ON IS 5REATER THAN -15.0 _GR_ES FRO4 NOV 14 1964 THROUGH 0EE J 1964

39fi302.242 LAT 28.310600 LCN 279.461800

14.00000 TB 667.5000 POt. 2

L_ 243.1518

ARRIVAL 0ATE NOV, 13 J964 2 Z3 26.8

|NJ XNJ |NJ INJ

Tit.l[ RAO VEL PTH

I
i
I

I
I
I
I

I
1
I
I

I
I
I

I
I
I

I
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ATLAS C[NTAUR/SURV[VI,._R LUNAR TRAJ[CTORJE$ FOR |964-|966

SX -.549609 SY

(:3 -.973595 £CC

_x T0.8679
LAUNCH OAT[ NOV

LNCH LN_

AZNTH TINE

S

-.781846 SZ -.294_59 OAO -l?.||glO RAO 234.894L_0 RN

• 984015 51R 1_."_-384.7|4 RCA 6544.66.50 LTA -6.00000 GTA

LPH _'3.19Z4
30,1964 IT 64.35;_

INJ INJ |NJ INJ INJ
f_ LAT LONG TA RT AS(: AZMTH

TRUE ANCI_LY CUT OF" RANGE F'R(_IN 84.00 1"0 ||4.OO

PA&E 97

40|80S.37| LAT 2B.3JO60D LOM 279.4611:100
|4.00000 T8 661.5000 POX. Z

LON 243.|5J8

ARRIVAL OAT_. (_C. 2 1964 |B 40 25.8

JNJ IN| JNJ JNJ

Tilde RAO VEL PTH

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCW|ES FOR 1964-1966 PAGE 98

sx -.357906 SV
c3 -.91_31ECC

GHA 71.8536
LAONCH 0ATE 0£C

LNE.H LNCH

AZHTH TII,4(_

lO5.00 3 39

106.00 3 48
107.0(3 3 46

%08.00 3 49
109.00 3 53

110.00 :_ 56
11%.00 3 58

IIZ.O0 4 %
%13,_ 4 4

1%4.00 4 6

-.865798 ._
.ge, fi022 SIR

I ,1964

P6

-.350946 OAO -L;_0,54517 RAO 247,52B94 RH
I299|,310 RCA 6544.6650 LTA -6,00000 GTA

LPH 357,04%7
TF 63.823

|NJ %NJ INJ INJ INJ
I.AT LONG TA RT ASC AZHTH

ANO'4ALY OUT CE:"RANGE FRQH 84,00 TO |04.00
8.0 27.310 18.47 304.53 -5.9|| 72.|3 116.29

55.2 27.338 18.05 304.34 -5.078 72.89 117.12
29.8 27.372 17.63 504.15 -4.286 73.60 117.95

fi2,8 _,402 %7,2| 303,95 -3,544 74,24 %|8,77
4.8 27.429 16,79 303,73 -2,848 74,84 |19,60

6,7 27,4§1 16,38 303,31 -2,I95 75.38 1;_13,42
fig,0 27,47% 15,98 303,29 -1,581 75,87 12|,2fi

42.fi 27,488 %5,57 303,05 -%,005 76,3% J22,07
17,7 27.503 15,18 302,81 -,463 76,72 122,89

45.2 27,516 14.78 _02.fifl .048 77,08 %23.7!

403855,391 LAT 28.3%0600 LCN 279.461800
14,00000 T6 667,5000 POt. 2

LCf4 243,%518

ARR|VAL OATE OEC, 3 1964 19 26 54,0

|NJ |NJ JNJ _NJ

TZl¢_. RAO VEL PTH

3 50 15,5 6562.0 10.981 -2.93
3 54 2,7 6557,4 10.985 -2,52

3 57 37.3 6553.8 10.988 -2.13
4 1 .3 6550,9 10,990 -1.76

4 4 12,3 6548,7 10,992 -1.41
4 7 %4.2 6547.1 10.993 -1*09

4 10 6.5 6545,9 10.994 -,78

4 12 50,0 6545,2 |0,99fl -,50
4 15 25,2 6544.8 10,995 -,23

4 J7 52,7 6fl44,7 10.99fl ,02

I
I
I

I
I
I
I
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I
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I
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I
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I
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sx -.15J010 S','
C3 -.86Ze39 ECC

C_A 72.839"Z

LAUNCH DATE CEC

ATLAS CENI"AUR/SURVEYC_ LUNAR TRAJECTOR|E5 F'_R J964-J966 PAG£ 99

-.907983 $2' -.390850 DAO -Z3.00739 RAO 260.§5735 RM 405337.500 LAT 28.3|0600 LCN 279.46|800
".985833 SiR 1Z_36.618 RCA 6544.C,650 LTA -6.00000 GTA J4.00000 TB 667.5000 POt. Z

LPH 8.575! LCp,4 243.15JB
2.1964 IF 63.365 ARRIVAL DATE DEC. 4 1964 20 14 56.3

INJ ]NJ |NJ INJ ZNJ

PB LAT LONG TA RT ASC AZ'MTH

OUTOF RANGE F'ROM 84.00 TO 97.00

27 • L_J6 2_.42 305.87 -6.'_18 85.36 H0.52
27.337 20.98 305.74 -5.083 86.48 1J! .36
27.583 20.54 305.63 -4.020 87.51 112.20

27.421 20.10 305.45 -3.035 88.45 113.04
27.453. 19.66 305._B -2. J24 89.31 113.87

27.480 19.2'3 305.11 -I .281 90.08 114.70
27.502 18.80 304.92 -.501 90.78 115.53
2'7.519 18.38 304.73 .i_J 91.42 116.35

27.554 ]7.g6 304.52 .893 91.98 J17.17

27.546 17.54 _04.31 1.5J6 92.49 117.99
27.556 17.13 304.08 2.095 92.95 118.81
27.563 16.73 303.86 2.633 93.36 119.63

27.569 16.3e 303.62 3.J34 93.72 120.45

27.574 15.92 303.38 3.60'2 94.03 121.27
27.577 15.53 _03.|3 4.038 94.31 122.09

27.580 15.14 302.87 4.446 94.56 12_.91
27.582 14.75 302,61 4.828 94.77 123.73

LNCH LNCH

A2_TH TIME

S

TRUE ANOMALY
98.00 4 _ 35.6

99.00 4 27 36.3
100.00 4 32 16.9
101.00 4 36 38.4

IOZ.O0 4 40 42.2

103.00 4 44 29.6
104.00 4 48 |.7
105.00 4 51 19.8

106.00 4 54 24.9
I07.00 4 57 |8.J

I08.00 5 0 .3
Z09.00 5 2 32.5

110.00 5 4 53.3
JJJ.O0 5 7 9.7

1J2.00 S 9 16.E

113.00 5 11 15.5
1|4.00 _} 13 8.1

|NJ INJ INJ INJ
TII( P-kO VEL PTH

4 33 43.1 6563.8 10.981 -3.09

4 38 43.8 6557.5 10.987 -2.52
4 4324.4 6552.7 10.99J -2.00

4 47 45.9 6549.2 10.994 -1.51
4 51 49.7 6546.9 10.996 -J.O§

4 55 37.1 6545.5 |0.997 -.64
4 59 9.2 6544.8 10.997 -.25
5 227.3 6544.7 10.998 .II

5 5 32.4 6545.1 10.997 .44
5 8 25.6 6545.8 10.997 .75

3 11 7.8 6546.8 10._ 1.04

5 1340.0 6548.1 10.995 1.31
5 16 2.8 6549.5 10.993 1.56

S 18 |7.2 6551.1 10.992 1.79
5 2023.7 6552.7 10.991 2.00

5 2223.0 6554.5 10.989 2.21

5 24 15.6 6556.2 10.988 2.40

I



ATLAS CENT^UR/SURVEYOR LUNAR TRAJECTGRIES FCR 1964-J966

sx .06166! SY

c3 -.8321fi0 ECC

C,HA 73.8249
LAUNCH gATE OEC

-._1_0_ SZ -.412633 OAO -24.37036 RAO 273.88144 RH

.986337 SIR 12999.912 RCA 6544.6650 LTA -6.00000 GTA
LPH 19,7678

3,1964 1T' 63.111

LNCH LNCH
AZHTH T|I_

_TRUE

95.00 5 14
96,00 5 20

97.00 5 25
98.00 5 30

99.00 5 34
100.00 fi 38

IOI.OO fi 42
102.00 5 46

103.00 § 49
104.00 5 fi2
IO5.OO 5 55

106.00 5 58

IO7.00 6 O
108.00 6 E
109.00 6 4

110,00 6 6

111.00 6 8
118.00 6 10

113.00 6 |1
1|4,00 6 13

IN| IN| ZNJ IN| IN|

PB LAT LONG TA RT ASE. AZMTH

AkO4ALY CUT CF" RANGE FROM 84.00 TO 94.00

2_'Z.3 27.338 22.71 506.40 -5,345 99.86 108.06
7.0 27,382 2"Z,26 506,29 -4,038 101,18 108.90

25,5 27,429 21,81 306,18 -2.8_8 102,40 109,75
19.3 27.466 21.36 306.04 -1.719 103.49 110.59

50,! 27,496 20,9_ 305,89 -,704 104,47 111,42
fi9.6 27.519 20.48 305,73 .L>Z4 105.36 112.25

49,6 27.538 20,05 305.56 1.074 106.15 113,08
21,6 27,552 19.62 305,38 1,853 106,85 113,90

37.3 27.562 19.20 305,19 2.566 107,48 114.73
38.2 27.570 18.77 304.99 3.221 108.03 115.55
25.5 27.576 18.35 504.78 3.SLP'Z 108.52 116.37

.6 27.579 17.94 304.56 4.376 108.95 117.19

24.6 27.582 17.53 304.34 4.886 109.33 118.00
38,4 2'7.583 17.12 304,11 5,357 109,66 J18.82

43.1 27,583 16.72 303.87 5,792 109.95 119,64
39.5 27.583 16.32 303.63 6.195 110.19 120.46

28,3 27,582 15,92 303.38 6,569 110,40 12J.27
10.3 27.580 15.53 303.13 6.917 110,57 122.09

45.9 27.579 15.14 302.87 7.240 110.71 122.91

15.9 27.577 14.75 502.61 7.541 110.82 123.73

PAGE ! O0

406172.234 LAT ES.3JOc-,rJo LON 279.461800

14.00000 T8 667.5000 POL 2
LC_ 243.1518

ARRIVAL gATE gEE. 5 1964 21 4 9,5

IN| |NJ |NJ IN|
TIME RAg VEL PTH

5 25 29.8 6558.8 10.987 -2.65

fi 31 14.5 6552.7 10.992 -2.0!
5 36 33.0 6548,6 10.996 -1.40

5 41 26.8 6546.1 10.998 -.Sfl
5 45 57.6 6544.9 10.999 -.35

5 50 7.1 6544.7 10.999 .1!
5 53 57.1 6545.2 10.999 .fi3

5 57 29.1 6546.4 I0.998 .92

6 0 44,8 6547.9 10.996 1.27
6 3 45.7 6549.8 10.995 1.60

6 6 33.0 6551.9 10.993 1.90

6 9 8.1 65fi4,2 10.991 2.17
6 11 32.1 6556,5 10.989 2.43

6 13 45.9 6558.9 10.981 2.66
6 15 50.6 6561.3 J0.985 _.88

6 17 47.0 6563.7 10,983 3.08
6 19 35.8 6566,1 10.981 3.26

6 21 17.8 6568.4 10.979 3.43
6 22 53.4 6570.7 10.977 3.60

6 24 23.4 6572.9 10.975 3.74

I

I
I
I
I

I
I
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SX .270B05 Sv

C3 -._2d365 ECC
GHA 74.B105

LAUNCH OATE CEC

LNCH LNC.J-I
AZPlTH TIHE

#

_= TRUE

94.LXZ} 6 (.] 50.7
95.00 6 6 59.6

96.00 6 12 40.4

_7.00 6 17 54.4

98.00 6 _ 43.5
99.00 6 27 9.3

100.00 6 31 13.8

101.00 6 34 58.7
102.00 6 38 25,6
103o[)0 6 41 36.3

104.00 6 44 3Z.3

105.00 6 47 |4.8

106.00 649 45.2
107.00 6 52 4.7

108.00 6 54 14.3

I09.00 6 56 14.8
110.O9 6 58 7.2

111,00 6 59 52,2
112.0O 7 1 30.5

I13.00 7 3 2.7

114.00 7 4 29.3

,_T'LA_ CF,NTALIt_/._Lh_VEYL_ LUNAR TRAJECTO_i£$ FL_ 1964-1966

-.B6_J1 SZ -.415593 OAO

• 986399 $LR 1_;0130,319 RCA

4,1964

INJ INJ

P6 LAT LCNG

-74.55666 RAO 2B7.32162 Rt4 406247.4L-18 LAT Z8,310£',00 LON 279.451800

6544,6650 LTA

LPH _0.9423

TF 63.07|

;NJ INJ
TA RT ASC

-6.00000 GTA

INJ

AZMTH

14,0OOOf_ 76. - 667,5000 POt..
• LGH 243.1518

ARRIVAL OATE CEC. 6"1964 El 53 50.4

INJ INJ JNJ INJ

TIHE " RAO VEL PTH

ANOHALYCUTC_ RANGE FRCt4 B.4.00

27.307
27.356

27.409

27.452

27.486
27,512

27.533
27.548

27.560
27,569
27,575

27,579

27. 582
27. 583

27. 583
27.583

27.58_

27.580
27.578

27.576

27.573

23.16 306,52

L>'Z.70 " 306.42

Z'Z.25 306.32
21 .BO 306.2O

?!. 36 306.06
_0 ,92 305,91
20.48 305.75

20.05 305,57

19,62 305.39
19,19 305,19
18,77 304,99

18.35 304.78

J7.94 304.57
17.53 304.34

17.1_ 304.11
16.72 - 303,87

16.3? 303.63

15.92 303.38
15.53_ _03.13

15o|4 302,87

J4,75 302,60

TO 93.00

-6.050
-4.647

-3.347
-2.156
-I .C,68

-.075
.833

1.662

2.4Z0
3.113
3.749

4.332
4,867

5.361

5.815
6.,_35

6.624

6,984

7.318

7.629
7.919

11_,61
114,05

I15,37

11.6,56

117,63
118,59

119,45
IZO.ZZ

lZO._O
121.50

I_.03

I_.50

IL;_,91
123._7

1_3,58
123.85

IZ4.08
124._7

124.42

1_4.55

124.64

107,2_
108,07

108,91
109.76

110,59
111,43
I12_25

113,08

113.90
114,73
115.55

116.37
H7,19

118.00

118.82
119.64

120.46

121,27

I_.09

1_,91
123.73

6 IJ 58.2. 6562.8 10.984 -3.00
6 IB 7.1 6555.4 10.990 -2.31

6 23 47;9 6550._ I0.994 -1.66

6 _9 1.9 6547.0 10,997 -1.07
6 33 51.0 6545,2 10,999 -.53

6 38 16.8 6544;7 10.999 -.04

6 42 21,3 6545.0 10.999 .41
6 46 6,2 6546,0 10,998 .83

6 49 33.1 6547.6 10.997 %.20

6 52 43.8 6549.5 10.995 _.Sfi
6 55 39.8 6551.6 10.993 _.86

6 58 22.3 6554,0 10.991 2.15
7 0 5_.7 6556,4 10,989 2.42

7 3 12.2 6558.9 10.987 _.66
7 5 21.8 6561.4 10.985 2.89

7 722.3 6563.9 10.983 3.10
7 9 14.7 6566,4 10.981 3.29

7 I0 59.7 6568.9 10.979 3,47

7 12 38.0 6571.2 10.977 3.63
7 14 10.2 6573.6 10.975 3.79

7 15 36.8 6575.8 10.973 3.93

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC'_JES FOR 1964-1966 PAGE 102

sx .467559 Sv

C3 -.85507Z ECC
GHA 75.7962

LAUNCH 0ATE DEC

LNCH LNO4

AZHTH TINE
=¢

_= TRUE

97.00 6 52
98.00 6 58

99,(30 7 2
100,00 7 7

101.00 7 11

102.00 7 15

105.00 7 18

104.00 7 22

105.00 7 25

106.00 7 28

107.(30 7 3|
108.00 7 33
109.00 7 35

J JO.O0 7 38
111.[30 7 40

112.00 7 42

113.00 7 43

114.00 7 45

-.788428 $Z

• 985961 5LR

5.1964

-.3997J! OAO -23.56014 RAO 300.66908 RH 405434.836 LAT 28.}lOrd30 LON 279.461800

12997.448 RCA 6544.6650 LTA -6.00000 GTA 14.00000 TB 667.50[30 POt. 2

LPH 42.1157 LCH 243.|518

TF 63.277 ARRIVAL DATE DEC. 7 1964 22 43 9.|

INJ INJ INJ INJ INJ INJ INJ INJ INJ

PB LAT LCNG TA RT ASC AZHTH TIHE RAO VEL PTH

ANO4ALV CUT(}" RANGE FRCH 84.00 TO 96.00
50.8 27.326 21.84 _E]6.07 -5.606 126.18 109.71 7 3 58.3 6560.2 10.985 -2.78

2.6 27.366 21.40 305.94 -4.429 127.35 110.55 7 9 lO.1 65fi4.4 10.990 -2.20
52.3 27.410 20.95 305.81 -3.331 128.43 111.39 7 13 59.8 6550.2 10.993 -1.65

21.4 27.447 20.51 305.66 -2.318 129.41 112.23 7 18 28.9 6547.3 10.996 -l.lfl
31.2 27.477 20.07 305.50 -1.385 130.29 113.06 7 22 38.7 6545.6 10.997 -.69

23.| 27.50| 19.64 _0§.33 -.525 131.09 113.89 7 26 30.6 6544.8 10.998 ,.26
58.6 27.521 19.21 305.15 .269 131.81 114.71 7 3(3 6.1 6544.7 10.998 .13
18.9 27.536 18.79 304.96 1.(301 132.45 115.54 7 33 26.4 6545.2 10.998 .50

25.4 27.549 18.57 304.75 1.678 |33.03 116.36 7 36 32.9 6546.1 10.997 .83
19.1 27.559 17.95 _04.54 2.303 |33.54 117.18 7 39 26.6 6547.3 10.996 1.14

1.1 27.566 17.54 304.33 2.882 134.00 II8.O0 7 42 8.6 6548.8 |0.994 1.43
32.4 27.572 17.13 304.10 3.419 134.41 118.82 7 44 39.9 6550.5 10.993 1.70

54.0 27.576 16.72 303.87 3.917 134.77 119.64 7 47 1.5 6552.3 10.992 J.94
6.7 27.579 16.32 .503.63 4.380 135.08 120.46 7 49 14.2 6554.2 10.990 2.17

II.I 27.582 15.92 303.38 4.811 135.36 |21.27 7 fiI 18.6 6556.I 10.988 2.39

8.1 27.583 15.52 _03.13 5.213 135.60 122.09 7 53 15.6 6558.1 10.987 2.59
58.2 27.583 15.13 302.88 5.587 135.80 122.91 7 55 5.7 6560.1 10.985 2.77

42.0 27.583 14.75 502.61 5.937 135.97 123.73 7 56 49.5 6562.1 10.983 2.95

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRIES FOR 1964-1966

sx .643674 SY -.67_344 SZ

C3 -.908951ECC .9B5076 SLR
(,HA 76.7818

LAUNCH CATE 0EC 6.1964

LNCH LNCH

AZHTH TIHE PB

.

,_ TRUE ANC_L'," OUT OF
lOS.0D 7 44 t9.1 27.336
104.00 7 48 19.8 _7,36_

105.00 7 52 6.3 27.397

J06.00 7 55 39.6 2_/'.4E7
I07.00 7 59 .4 _1'.453

108.00 8 E 9.g 27.474
109.00 8 § 8.4 _t'.499

110.00 8 7 ill'.! 27.509
111.00 8 10 36.5 2"t,5_

ll2.00 8 19 7.4 27.594

113.00 g 15 30.4 17.fi49

|14.00 8 |7 46.0 87,551

THE _ _ES NOT O_05S

PAGE 103

-.365565 OAO -21.44237 RAO 313.75196 RH 403613.539 LAT 88.310600 LON 279.461800

12991.660 RCA 6544.6650 LTA -6.001300 GTA 14.00000 T8 667.5000 POL 2

LPH 53.3339 LOf4 243.1518
IF 63.671 ARR|VAL OATE CEC. 8 1964 23 3! 24.5

INJ INJ INJ INJ INJ INJ INJ INJ INJ
LAT LONG TA RT AS( AZMTH TIHE RAD VEL PTH

RANGE FE_IH 84.00 TO |08.00

19.29 304.97 -5.401 138.97 114.65 7 55 86.6 6559.1 10.989 -8.68
18.86 304.79 -4.513 139.79 115.48 7 59 87.9 6554.8 10.987 -2.84

18.49 304.61 -3.678 140.56 116.31 8 9 13.8 6551.9 10.990 -1.88
18.01 304.48 -2.986 141.86 117.14 B 6 47.1 6548.8 10.99"2 -1.43

17.59 304.2"2 -E.159 I41.90 117.97 8 10 7.9 6547.0 10.994 -l.O?
17.17 304,0| -J.467 148.48 118.79 8 19 17.9 6545.7 10.995 -.73

16.76 309.79 -.B85 149.01 119.68 8 16 15.9 6545.0 10.995 -.4|

16.95 309,fi7 -.284 149.49 1_,44 8 J9 4.6 6544.7 10.995 -.!1
15.95 309.99 .939 149.92 181.86 8 81 44.0 6544.7 10.995 .17

15.55 309.09 .867 144.51 12"Z.08 8 84 14.9 6545.0 10.995 .43
lfl.!fl 30'2.84 1.368 144.66 1_'Z.90 8 86 37.9 6545.6 10.995 .68

14.76 308.58 1.887 144.97 189.78 8 _-8 53.5 6546.3 10.994 .91

THe. 843.1518 _J_IOIANON DEC 9 1904



ATLAS CENTAUR/SURvEYC_R LUNAR TRAJECTORIES FOR 1964-|966 PAGE J04

SX .791518 SY

C3 -.9_47_7 ECC

GHA 78.753!
LAUNCH OATE 0EC

LNCH LNCH

AZHTH Title

!iJ .OO
JJ_.OO

!13.OO

J!4.OO

-.524176 SZ -.3!4227 0AO -18.31418 RAO 5?6.48581 RH
• 9_3_31 .SLR 129_3.5!3 RCA 6544.6650 LTA -6.L_L_0 GTA

LPH 64.6598
7,1964 TF 64.176

INJ INJ INJ INJ INJ
P6 LAT LCt4G TA RT ASC AZ14TH

TRUE A_:::_HALYOJTOFRANGE FROM B4.00 TO|I0.O0

8 33 34.2 27.308 J6.06 303.14 -6.000 150.47
8 36 45.5 27.327 |5.66 302.9| -5.3?6 I51.04

8 39 48.0 27.356 |fi.26 302.68 -4.677 JfiI.57
8 42 42.2 27.382 |4.86 302.44 -4.063 152.06

THE LUNAR GECLINATION IS GREATER THAN -I5.0 C,£GREES FRCI4 I_EC

400699.03! LAT ?8.310600 LC_I 279.461800

14.00000 T6 667.5000 PC_. 2
LOH 243.!518

ARRIVAL DATE OEC. !O J964 O J8 !6.4

INJ INJ INJ INJ
TIME RAO VEL PTH

JSI.SI 8 44 4J.7 6562.5 !0.917 -2.98

J22.03 8 47 59.0 6556.7 !0.gPO -2.64
J22.86 8 50 55.5 6555.5 !0.983 -2.32

J23.69 8 59 49.7 6552.6 !0.98fi -2.0!

lJ J964 TI-Q,_U_ DEC ,_1 J964

I
I

I
I
I

I
I
I
I

I
I

I
I

I
I
I

I
I
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SX -.C_5925 SY

C3 - • 9_'198l 9 ECC

C_A 97.4E104

LAUNCH C_ATI_ CEC

LNCH INCH

AZHTH T,[HE

t/

Ik

ATLAS CENTAUR/SURVF"fCR LUNAR TRAJE'CTORZES FOR 1964-|966 PAGE J05

-.747183 52" -.Z73080 OAO
.9_374B SiR lzg_z.97z RCA

;76.1964

INJ ]NJ

PI3 /.AT LCNG

-15.84760 RAO _30.9_98! RN 40J348.B55 LAT _B.3J0600 LOI_I Z79.461BOO

6544.6650 LTA -6.0[]000 GTA 14.0001J0 T8 667.50r_ POt. 2

LPH 314,5689 LO_I 243.1518

TF 64.532 ARR|VAL OATE OEC. 29 _964 16 3B 34.6

INJ |NJ ;NJ INJ INJ XNJ ZNJ

TA RT ASC A2'NTH T_I4E RAO VEL PTH

TRUEANC_LV CUTOF"RANGEFROt484.09 TO 114.00

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTOR|E5 FOR |964"1966 PAGE J06

sx -.422335 $Y

C3 -.92102_ ECC

GHA 98.466!
LAUNCH OATE CEC

LNCH LNCH

AZMTH T|H_

=¢

=¢

d=

¢=

_t

d¢

_t

lot] .OO

109.00

110.00
111.00

112.00
11_.00
114.00

-._425_3 5Z -.334196 0AO -19.5_364 RAO 243.3782! RH 403B_7.109 LAT 28.310600 LON 279.46J_00

.9_4_7_ 5LR J2990.364 RCA 6544.6650 LTA -6.(_J00 GTA 14.000_0 T8 667.5000 POt. 2
LPH 325,8945 LOH 24].1518

2_,1964 TF 63.9_9 ARRZVAL OATE OEC. ]0 |964 17 24 11.0

XNJ ZNJ XNJ XNJ XNJ XNJ XNJ ZNJ XNJ

i:_ LAT LONG TA RT AS( A2'MTH TIME RAO VEL PTH

TRUE ANOMALY OUT OF RANGE FROM 84.00 TO J07.O0

J 38 38.3 27.301 17.25 303.B6 -5.848 67.87 J18.75 ! 49 45.8 6561.6 10.9_1 -2.90
42 4.3 27.3]7 16.84 _03.65 -5.099 68.52 119.58 I 53 11.8 6557.5 10.984 -Z.5]

| 45 L_.O 27.368 16.42 .305.44 -4._0 69.13 120.40 | 56 27.5 6554.2 10.9S7 -2.JB
I 48 25.9 27.396 16.02 303.22 -3.72"Z 69.68 121._3 ! 59 33.4 6551.5 10.989 -1.85

! 51 22.6 27.4_0 15.61 :_02.99 -3.093 70.19 12"Z,05 2 2 30.1 6549,4 10.991 -1.5]
I 54 10.8 27.441 15.21 _(32.75 -2.500 70,66 1_>"Z.88 2 5 18.3 6547,8 10.992 -1.Z4

1 56 51.0 27.460 14.81 _OZ.51 -I.941 71.08 123.70 2 7 58.5 6546.5 10.99] -.96

I
I

I
I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRIE$ FOR 1964-1966 PAGE JO?

$x -._2055_ Sv

C3 -._67_2B ECC

GHA 99.45|7

LAUNCH DATE tEE

LNCH LNCH

AZMTH TIR

WX

w_

#

W_

WW

WW

*TRUE

IO0.OD 2 20

IO! .(3O 2 24

J02.00 2 29

J03.00 2 33
104.00 2 37

105.00 2 40
J06.00 2 43
107.00 2 47

108.00 2 49

lOg.O0 2 52
J 10.00 2 55

111 o00 Z 57
J IZ.O0 2 59

J 13.00 5 2
114.00 3 4

-.898530 S?

.9857fil 5LR

Z9.1964

-.579485 0/k3 -22.30166 RAO 256.20977 RH 405461.541 LAT 28.5|0600 LCN 279.46J600

|2996.082 REA 6544.6650 LTA -6.00000 GTA |4.000_ TB 667.5000 PC¢ Z
LPH 337.1219 LCI4 245.|5|8

IT" 65.517 ARRIVAL OATE OEC. 5J 1964 |8 JJ 26.2

IN,/ INJ INJ INJ INJ INJ |NJ INJ INJ

PB I.AT LONG TA RT ASC A214TH TIME RAO VEL PTH

ANOHALYCUTEF" RANGE FROM 84.00 TO 99.0D

24.6 27.297 20.fl7 305.51 -6.136 80.96 112.17 2 31 32.1 6563.3 10.982 -3.0fl
59.4 27.336 20.J3 305,37 -5.105 81.98 113.01 2 36 6.9 65fi7,6 J0.986 -2.53
16.8 27.378 |9,69 305.21 -4.135 82.90 113.85 2 4024.3 6555.1 10.990 -2.05

17.9 27.414 J9._6 305.05 -5.'_J3 83.74 1|4.68 2 44 25.4 6549.8 10.993 -1.61
3.7 27.444 18.83 304.87 -2,395 84.51 115.51 2 48 11.2 6f147.fl 10.995 -1.19

35.4 27.470 18.40 304.68 -J.6|6 85.2J 116.33 2 51 42.9 6546.0 |0.996 -.80
53.8 27.491 17.98 304.48 -.89J 85.84 ||7.16 2 55 1.3 6545.1 10.997 -.44

• 2 27.509 17.56 304.27 -.216 86.41 117.98 2 58 7.7 6544.7 10.997 -.11
5fl.E 27.524 17.J5 304.06 .413 86.9"Z J18.8| 3 1 2.7 6544.8 10.997 .20

39.8 27.536 16.74 303.83 .999 87.39 ||9.63 3 3 47.3 6545.2 10.992 .50

14.9 27.547 16.33 303.60 1.547 82,80 J20.45 3 6_.4 6545.9 10.996 .7?
41.0 27.555 15.93 303.36 2.059 88.17 121.21 3 8 48.5 6546.8 10.996 1.02
58.9 27.562 15,54 ?_3.1J 2.538 88.50 J22.09 3 11 6.4 6547,9 10.995 1.26

9.3 27.561 15.14 _Z.66 2.967 88.79 1_.91 3 13 16.8 6549.! 10.994 1.48
12.7 27.572 14.75 302.60 3.407 89.05 123.73 3 lfi _.2 6550.4 10.993 1.69

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRIE5 FCR 1964-1966 PAGE 108

SX -.009378 SY -.913763 52 -.407261 DAD -24.0329_ RAO 269.41164 RH
C3 -.853256 KCC .986319 SLR. 12999.793 RCA 6544.6650 LTA -6.IX}000 GTA
GHA 100.4574 LPH 548.2628

LAUNCH OATE OEC 30,1964 TF 65.182

LNCH LNCH INJ INJ INJ INJ INJ

AZHTH TZHE _ LAT LCNG TA RT AS( A2'HTH

#

TRt_ TO 9fi.O0

96.00 3 11 4.2 E7.341 22.27 306.25 -5.275 95.40 108.89
97.00 3 16 30.1 27._82 21.82 306.13 -4.042 96.64 109.73
98.00 3 21 31.9 27.4L_6 21.38 306.00 -2.898 97.78 110.57

99.00 3 26 11.0 27.462 _0.95 305.86 -1.846 98.80 111.41

1013.00 3 30 29.1 27.491 20.50 305.71 -.881 99.73 112.24
101.00 3 34 27.8 27.514 20.06 305.54 .005 100.56 115.07

102.00 5 38 8.5 27.535 19.63 305.38 .819 101.30 113.90
103.00 3 41 52.9 87.547 19.20 305.17 1.568 101.97 114.72
104.00 3 44 48.2 87.558 18.78 304.98 2.256 102.56 115.54

J05.00 3 47 37.8 81.566 18.36 304.77 2.890 103.09 116.36
106.00 3 50 20.9 27.573 17.94 304.56 3.474 103.56 117.18

107.00 3 58 52.7 27.577 J7.53 304.34 4.0|4 103.97 118.00
108.00 3 55 14.1 27.580 17.12 304.11 4.513 104.33 118.82

109.00 3 fi7 86.0 27.582 16.72 303.87 4.975 104.65 119.64

110.00 3 59 29.4 L:_/'.585 16.32 303.63 5.404 |04.92 120.46

J11.00 4 1 84.9 27.583 15.92 _05.59 5.808 105.16 121.27
118.00 4 3 13.3 27.583 15.52 _03.13 6.173 105.36 122.09
113.00 4 4 55.1 27.582 15.13 302.87 6.518 105.53 122.91

114.00 4 6 31.0 27.581 14.75 302.61 6.840 105.66 123.73

AM:_LY CUT .'_ RANGE F/_N 84.130

406548.844 LAT 28.310600 LON 279.461800

14.00000 T8 667.5000 POL 2
LC_I 243.1518

ARRIVAL DATE JAN. | 1965 19 0 10.1

INJ INJ INJ INJ

TIHE RAO VEL PTH

3 22 11.7 6558.5 10.987 -2.68

3 27 37.6 6552.8 10.992 -2.01
3 32 59.4 6548.8 10.995 -1.44

3 37 18.5 6546.4 10.998 -.92
3 41 36.6 6545.0 10.999 -.44
3 45 35.3 6544.7 10.999 .DO

3 49 16.0 6545.0 10.999 .41

3 52 40.4 6545.9 10.998 .78
3 55 49.7 6547.2 10.997 1,12

3 58 45.3 6548.8 10.995 1.43
4 1 28.4 6550.6 10.994 1.73

4 4 .2 6552.6 10.992 1.99
4 6 21.6 6554.8 10.990 2.24
4 B 33.fl 6556.9 10.989 2.47

4 10 36.9 6559.1 10.987 2.68
4 12 32.4 6561.4 10.985 2.88

4 14 20.8 6563.6 10.983 3.07
4 16 2.6 6565.7 10.981 3.24

4 17 38.5 6567.9 10.979 3.40

I

I
I
I
I

I
I
I

I
I
I

I

I
I
I

I
I

I
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Sx ,201979 SY

C3 -._?_430 ECC
GHA 101.4230

LAUNCH 0ATE 0EC

LNC_ INCH
AZMTH TIME

_k
TRUE

94.00 3 57

95.00 4 3
96.00 4 9

97.00 4 14

98.00 4 19
99.OO 4 23

100.00 4 27
I01 .(30 4 31

J02.00 4 35

103.00 4 38
104.00 4 41

105.00 4 43
106.00 4 46

I07.00 4 48
JOB.00 4 50

109.00 4 52

J10.00 4 54

Ill .IX) 4 56
112.00 4 57

113.00 4 59
XJ4.00 5 0

ATLAS CENTAUR/SURVEVc"_ LUNAR TRAJECTC_IES F_"_ |964-|966 PAGE J09

-.8_6437 52' -.416453 OAO -24.610_6 RAO 282.B3597 RM 406533.293 LAT 2B.310600 LON 279.46|B00
.9_6497 SLR 13000.96] RE.A 6544.6650 LTA -6.000(30 GTA 14.00000 T6 667,5000 POt. 2

LPH 358.2173 LQ4 243.Jfi18

31,1964 TF 63,060 ARRIVAL OATE JAN, 2 1965 J9 49 47.2

|NJ INJ INJ INJ INJ

PB I.AT LONG TA RT A.SC AZHTH

_VCUTOFRANGE FRO4 84.00 TO 93.00

40.7 27.316 23.J5 306.53 -5.854 J08.36 107.22
48,5 27.354 22.70 306,43 -4,456 J09,79 108,07

28.0 27.416 _Z,_fi 506.33 -3.!62 111.11 108.92
40.8 27.458 21.80 306.20 -1.977 112.29 109.76

2_.4 27.491 21,35 306,07 -.895 113,35 110,59

52.B 27,516 _0.9! 305,91 .092 114.31 111.43
55,7 27.536 20,48 305,75 .993 115.16 112.26

39.1 27.551 20.05 305.58 1.816 115.91 113.08
4.fi 27.562 19.62 305.39 2.568 116.59 113.91

13.7 27.570 19.19 50fl._0 3.255 117.18 114.73
8.2 L_'.576 18.77 304.99 3.885 117.71 115.55

49,3 g7.580 18.35 304.78 4,463 118.17 116.37
18.3 27.582 17.94 304.57 4.993 118.58 117,J9

36,5 d_/',583 17,53 .504,_i 5,482 118,93 118,00

44,6 27,583 17.12 304,11 5,932 119,24 118,82
44.1 Lr/.583 16,72 303.87 6,347 119.50 119,64

35,3 27.581 16,32 303,63 6,732 119,72 120,46
19.2 2"I,580 15,92 303.38 7.088 119,91 121.27

56,4 27,fi77 15,53 303.13 7,418 120,06 12"4,09
E7.5 27.575 15,14 502.87 7.726 120,18 12"4,91

53.1 27.573 J4.75 302.60 8.012 120.27 123.73

INJ INJ INJ INJ

TIME RAD VEL PTH

4 8 48.2 6561.7 10,985 o2,91

4 14 56,0 6554.5 10,991 -2,21

4 20 35,5 6549,6 10.995 -1,57
4 25 48,5 6546,6 10.998 -.98

4 30 55,9 6545,1 10,999 -,44
4 35 .5 6544,7 10,999 ,Off

4 59 3,2 6545,2 10,999 ,49
4 42 46.6 6546.3 10,998 .90

4 46 12.0 6547,9 10.9"37 1.Z8

4 49 21.2 6549,9 10.995 1,62
4 52 15,7 6552.1 10,993 1,93
4 54 56.8 6554,5 10.991 2._

4 57 25,8 6557,0 10,989 2,48

4 59 44.0 6559.6 10.987 2.72
5 1 52,3 6562,1 10,985 2,95

5 3 51,6 6564,7 10,983 3.15
5 5 42.8 6567.2 10.980 3.34

5 726,7 6569.6 10,978 3.52
5 9 5,9 6572,0 J0,976 3.68

5 lO 55.0 6574°5 10,974 3.84

5 12 .6 6576,5 10,975 3.98

I



ATLAS CENTAUR/SURVEY_,,"R LUNAR TRAJECTC_IES FOR J964-1966 PAGE 110

sX ,404313 Sv

C3 -.839279 ECC

GHA |02.4DB7
LAUNCH DATE JAN

LNCH LNO'I

AZMTH TIHE

:¢ TRUE

96.00 4 49
97.00 4 55

98.00 5 O
99.00 5 4

JO0.(30 5 9

101.0O 5 13

102.0O 5 16

103.0O 5 20
I04.0O 5 23

105.0O 5 26
106.0O 5 29

107.0O 5 31
108.00 5 34
109.0O 5 36

110.00 5 38

I11.00 5 40
112.00 5 42

I 13.00 5 43
I_4.0O 5 45

-.819241 SZ -.406663 OAO -23.99538 RAO 296.26750 Rt4

.96622T} SiR 12999.148 RCA 6544.6650 LTA -6.000{_1 GTA
LPH 10.9175

1,1965 TF 63.189

INJ INJ INJ INJ INJ

P8 LAT LCI_G TA RT AS(: A2'HTH

ANC_LV CUT _ RANGE FRO4 84.00 TO 95.00

41.1 27.336 22.27 306.24 -5.389 122.|2 108.89
13.8 27.378 21.83 506.12 o4.153 123.36 109.73

16.4 27.422 21.38 :306.00 -3.005 |24.50 110.57
56.4 27.459 20.94 305.86 oi.949 125.53 111.41

15.4 27.488 20.50 :305.70 -.9_ 126.46 112.24

15.0 27.512 20.06 505.54 -.0_0 127.29 113.07

56.7 27.531 19.63 305.36 .727 128.04 I|3.90
21.9 27.5_5 19.20 305.|7 1.479 128.71 114.72
32.2 27.557 18.78 504.98 2.171 129.31 115.54

28.7 27.565 16.36 504.77 2.808 129.84 116.36
12.7 27.572 17.94 304.56 3.396 130.31 117.18

45.3 27.577 J7.53 504.34 3.939 130.73 118.00
7.5 27.580 17.12 504.J1 4.441 131.09 118.82

20.2 27.582 16.72 503.87 4.906 131.41 119.64
24.3 27.583 16.32 503.63 5.338 131.69 120.46

20.6 27.583 15.9'2 303.39 5.739 131.93 121.27
9.6 27.583 15.52 503.13 6.112 132.13 122.09

52.1 27.582 15.13 502.87 6.459 132.50 122.91
28.6 27.581 14.75 502.61 6.783 132.44 J23.73

406040.758 LAT 28.310608 L_ 279.461800

14.00000 T6 667.5000 POL 2
LOH 243.1518

ARRIVAL DATE JAN. 3 1965 20 39 26.0

INJ INJ INJ INJ

TIHE RAO VEL PTH

5 0 54.6 6559.1 10.987 -2.6B
5 6 21.3 6553.2 10.991 -2.06

5 11 23.9 6549.1 10.995 -1.49
5 16 3.9 6546.5 10.997 -.97

5 20 22.9 6545.1 10.998 -.49
5 24 22.5 6544.7 10.999 -.04

5 28 4.2 6544.9 10.998 .36
5 31 29.4 6545.8 10.998 .73
5 34 39.7 6547.0 10.997 1._

5 37 36.2 6548.6 10.995 1.39
5 40 20.2 6550.4 10.994 1.69

5 42 52.8 6552.4 10.992 1.96
5 45 15.0 6554.4 10.990 2.21

5 47 27.7 6556.6 10.989 2.44

5 49 31.8 6558.8 10.987 2.65
5 51 28.1 6561.0 10.985 2.85
5 53 17.1 6563.2 10.983 3.03

5 54 59.6 6565.4 10.981 3.21
5 56 36.1 6567.5 10.979 3.37

I

I
I
I
I

I
I
I

I
I
I

I
I

I
I
I

I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966

.SX .fi88697 SV -.714412 5,? -.378_20 OAO -22.;_2349 RAO 309.48955 Rt4

C3 -.t;79375 ECC .9t35562 SIR 12994.837 RCA 6544.6650 LTA -6.00000 GTA

GHA I03.3943 LPH 22.0789
LAUNCH OATE JAN 2,1965 TF 63,531

LNOi LNCH INJ INJ INJ INJ INJ

A2'HTH TIHE P8 I-AT LONG TA RT ASC AZMTH

#
g,I

#

TRUE /U_O_LV GUT OF RANGE FRO4 84.1X} TO JO0.O0

101.00 5 40 55.3 27.341 20.13 305.37 -5._'7fl 135.05 113.01

102.00 fl 45 14.] 27.371 19.69 305.;5J -4.311 135.96 113.84
103.00 5 49 16.6 _7.408 19.26 305.04 -3.,104 |36.81 114.68
I04.00 5 53 3.8 2_1.439 18.83 304.86 -2.56! |37.58 115.51

lOfi.O0 5 56 36.9 ,37.465 |6.40 304.67 -1.Tt6 138.26 116.33
106.00 5 59 56.8 27.487 17.96 304.48 -1.045 138.9"Z 117.16

107.00 6 3 4.5 27.505 17.56 304.2"t' -.365 139.50 117.98
108.00 6 6 .9 27 , 521 17.I§ 304.05 ._70 140.02 118.8]
109.00 6 8 46.8 Lrt.fi33 16.74 303,83 .861 140.49 119,63

110.00 6 11 23.1 27.544 16.34 303.60 1.4J4 140.91 "|20.45

111.00 6 J3 50.5 27,553 15.93 303.36 |.931 141.,_9 12|.27
112.0D 6 16 9.7 27.560 15.54 J03.|1 Z.414 141.62 1_.09

I13.00 6 18 21.2 27.566 15.14 302.86 2.B67 141.9'2 122.91
114.00 6 20 25.7 27.571 14.75 302.60 3._ 142.18 12",4.73

PAGE III

404862.676 LAT _8.5|0600 LON 279.46]800
14.00000 T6 667.5000 PQ. 2

LON 245.15|B
ARRIVAL OATE JAN. 4 1965 21 ZB 14.8

IN| IN| IN| IN|
TIHE RAO VEL PTH

5 52 2.8 6558.5 10.985 -2.62

fi 5621.6 6553.9 |0.989 -2.14
6 024.| 6550.4 10.99"4 -1.69
6 4 11.3 6547.9 10.994 -!.27

6 ? 44.4 6546.2 10.996 -.88
6 11 4.3 6545.2 10.996 -.52

6 14 |2.0 6544.7 J0.997 -.18
6 17 6.4 6544.7 10.991 .1}

6 19 54.3 6545.0 10.991 .43
6_30.6 654fl.7 10.996 .70

624 58.0 6546.5 10.99S .96
6 27 11.2 6547.6 10.994 1.20

62928.7 6548.7 10.993 1.42
6 31 33.Z 6550.0 10.992 1.63

I



ATLAS CENTAUR/SURVEYL'W LUNAR TRAJECTORIES FOR 2964"1966 PAGE |J2

sx .746838 SY

E3 -.937111ECC
GHA 104.5799

LAUNCH OATE JAN

LNCH LNCH

AZMTH TIHE

JOB.00

109.00
J10.00

111.00
JJZ.O0

113.00
114.(_

-.57611! 5Z -.332157 0AO -19.39974 RAO 322.35539 RH

• 9_4614 SLR 12988.637 RCA 6544,6650 LTA -6.00000 GTA
LPH 33.3501

3,1965 TF 64.009

INJ INJ INJ INJ INJ

PB LAT LCt_IG TA RT ASC A2_ITH

TRUE AM3HALYCUTQ:'RANGE FRCH 84.00 TO|OT.00

6 29 4.4 27.306 J7.2fl 305.86 -6.057 146.59 118.75

6 32 32.0 27.328 16.84 303.64 -5.311 147.24 119.57
6 35 49.3 27.359 16.43 303.43 -4.595 147.86 120.40

6 38 56.7 27.388 |6.02 303.21 -3.9"41 J48.42 121.23
6 41 55.0 27.413 Jfi.6J 302.98 -3.2_6 148.93 XL_.0fl

6 44 44,8 27.435 |5,2J 302,75 -2,687 149,41 |2_,68
6 47 26,4 27,454 |4,82 302,.50 -2,|22 |49,84 |23°70

402960.64| LAT 28.310600 LiON 279.461800

14.000_ T8 667.5000 P_ 2
LCt4 243,1fi18

ARRIVAL OATE JAN. 5 J965 22 15 37,8

INJ INJ INJ INJ

TIHE RAO VEL PTH

6 40 11.9 6562.8 10.979 -3.00
6 43 39.5 6558.6 J0.982 -2.63

6 46 56.8 6fiSfi.| 10.985 -2._B
6 50 4.2 6552.3 10.988 -J.9fi

6 53 2.5 6550.0 10.990 -1.63
6 tiff 52.3 6548.2 10.991 -1.33

6 58 33.9 6546.9 10.992 -1.05

I
I
I

I
I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC_RIES F_q 1964o1966 PAGE I J 3

$X .871Z91SY

C3 -I.009274 gee

GHA IO5.3656

LAUNCH OATE JAN

LNCH

AZ'I4TPI

-.4097Z7 SZ -.ZT0J4I DAO -I5.67Z66 RAO 334.BJ46! Rt4 40078J.539 LAT _8.310600 LON Z79.461800

•9634Z9 SiR IZg_._TB RCA 6544.6650 LTA -6.00000 GTA 14.0(X300 T6 667.5000 POL Z

LPH 44.7547 LCM Z43.|S|B

4.196§ 1"1:64.557 ARR|VAL DATE JAN. 6 1965 23 | ?4.4

LNC.PI ]NJ INJ INJ .INJ ]NJ

Title PB LAT LONG TA RT AS,(: A2't'ITH

_t

:,(z

:,lz

TRU_ ANCIulALV CUT OF RANGIE FRCIN 84.00 TO |14.[_

TtE YO_ DOES NOT CROSS _ 243.JSJ8 HERIO,[/_I ON JAN 8 |g65

THE LUNAR b'IECLINATION IS GR1EATIER THAN -IS.0 0(_GREES FRCN -JAN

INJ INJ |NJ INJ

TJt_ RAO VEL PTH

7 I965 THR_.'IUGH JAN _§ lg65



ATLAS CENTAUR/_JRVEVC_ LUNAR TRAJECTORIES FOR 1964-1966 PAG£ ||4

sx -.485_fi6 5v

c3 -.9693fi7 £CC

{,HA J25.O785
LAUNCH 0ATE JAN

LNCH LNCH
AXMTH TIHC

111.00
112.00

113.OO
J14.OO

-.814420 52 -.317276 0AO -16.49826 RAO 239.18109 RM

.9_40_4 5LR I2985.167 RCA 6544.6650 LTA -6.00(X}0 GTA

LPH 294.4125

23,|96fl TF 64.148

INJ INJ INJ INJ INJ

PB LAT L_NG TA RT ASC A214TH

* TRUE ANOHALV OUTQ:" RANGE FRCM 64.00 TO liD.00

23 37 56.1 27.318 16.06 303.15 -5.682 63.5J J21.21
23 41 4.3 27.341 15.65 302.92 -5.01| 64.07 12"Z.0_

23 44 4.7 27.369 15.25 302.69 -4.370 64.59 122.86
23 46 56.8 27.394 I4.65 _02.45 -3.765 65.07 J23.69

401502.922 LAT _8.310600 LON 279.461800
14.00000 T8 667.5000 POL 2

LOg 243.|5|8
ARRIVAL 0ATE JAN. 26 J96fi 15 El J6.8

INJ INJ _NJ INJ
TIHE RAO VEL PTH

23 49 2.6 6560.? 10.979 -2.82

23 52 ]I.B 6557.1 10.982 -Z.49

23 55 |2.2 6554.1 |0.985 -2.17
23 58 4.3 6551.7 10.987 -1.87

I
I

I
I

I
I
I

I
I
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Sx - ._t_-.,_24 Sv

c3 -._97942 ECC

GHA |26.064_
LAUNCH CATE

LNCH
A2'HTH

_k

JOZ .O0
103.00
104.00

105.00
106.00

J07.O0
108.00

109.00
I|0.00

111.00
IIZ.O0

113.00
J J41.O0

ATLAS CENTAUR/SURV[_,_-_ LUNAR TRAJECTORIES FOR 1964-1966

-.883861 5Z -.367770 OAO -21.57Z413 RAO Z51.8921_ Rt4
• 9135257 SLR 12992.L145 RCA 6544.6650 LTA -6.00_00 GTA

LPH 305.6576

JAN 25,|965 TF 63.647

LNCH INJ INJ INJ INJ ]NJ
TII_ P8 LAT LONG TA RT ASC AZHTH

TRUE

0 18 7.4 _7.299

0 ,_Z Z! .0 87.337
0 ?,6 19.5 27.376
0 3O 3.8 27.409

0 33 34.8 27.438
0 36 53,4 27.462

0 40 .6 27.483
0 42 57,1 27.500

0 45 43.7 27.515
0 48 21.1 27.528

0 50 50,0 27.539
0 53 l|.1 27,547

0 55 24,7 27.555

ANOHALY OUT OF" RANGE FROH _1..00 TO 101 ._

19.7'_ 305. I 3 -6.04 ! 76.56 113.82
19.29 304.97 -5.09Z 77.46 114.65
18.86 304.80 -4.200 78._8 115.49

18,43 304,6__ -3,368 79°04 116.32

18.00 304,43 -2,58"Z 79,73 1/7,14
17,58 304.23 -! .867 80.36 117,97
17.17 304.0,2 °!.190 80.93 118.79

16.76 303.80 -.556 61.45 119.62
16.35 30,3.57 .036 B1.92 1i_0.44

15,95 303.34 ,591 82.34 121,26
15,55 303,09 1.112 62.72 122.08

15,15 302.84 ! ,600 83.06 |LP'Z.90
14,76 302,59 2,059 83,36 123,72

PAGE 115

404161.547 LAT _.310600 LGN 279.461800
14.00000 T8 667,5000 POt.

LC_4 243.|51B
ARRIVAL 0ATE JAN. 27 1965 J6 8 3.3

INJ INJ JNJ INJ

TIHE RAO VEL PTH

0 29 14.9 6562,8 10.981 -3.00

0 33 _8.fi 6557.5 10.985 -2.fi3
0 37 27.0 6553,4 10.989 -2.0B
0 41 |1.3 6550,3 10.991 -1.67

0 44 42,3 6548,0 10,993 -|,29

0 48 ,9 6546.4 IO,995 -,93
0 51 8.| 6545,4 10.995 -.fi9
0 54 4.6 6544,8 10,996 -,2B

0 56 51,2 6544.7 10.996 .02

0 59 L_,6 6544.8 10.996 .29
| I 57,5 654fi.3 10.995 .tiff

l 4 18.6 6545,9 10,995 ,79
| 6 32.2 6546.8 10,994 1,02

I



ATLAS CI:'NTAUR/SURVF'YCR LUNAR TRAJrCT(_RII:'S FCR |964"|966 PAG[ ]18

$X

¢3

GHA

LAUNCH OAT[

"NO4

A_t.tTH

97,00

98,00
99.00

100.00

101 .IX)

JOZ.O0
103,00
104.DO

105.D0
106.00

107.DO
JOB.DO

109.DO
110.DO

111 .DO
11Z,DO

113.00
114.00

-,080396 SY -,91 ;_50;_ ,57

-.849590 ECC .9_605! SLR _2998.04Z RCA
1Z7.0498

JAN 26,1965

-.401094 0AO -23.646fl9 RAO 264.96496 RH 405691,688 LAT 28.3106DO LON 219.461800

6544.6650 LTA -6.00000 GTA 14,00000 T8 667.5000 _ Z
LPH 3J6.8008 LCI4 243.1518

TF 63.260 ARRXVAL DATE JAN, ZB 1985 16 58 16.Z

TRI_
J 7

1 12
I 17

I 21
J 25

129

139

1 41
I 43
J ,47

J 49
JSZ
I 54
I 55

I 57
1 5!)

,NO4 [NJ ]NJ JNJ INJ INJ

TIME I_ L.AT LONG TA RT AS(: A2'NTH

ANO4ALY CUT OF RANG[ Ff_O4 84,00 TO 96.00

9,4 27,3_ 2!.84 _06,08 -5.328 90.79 J09,71
19.5 R?.3T? 21,_ _105,95 -4.158 91,95 110.35

7,4 27.4Z0 _._ 305,82 -3,0_ 93.02 ||| .39
_.S ZT,4SS ZO,SJ 305.87 -2.064 93,99 J12,2_

42.3 27.484 20.O7 305.5! -1.139 94,88 1]3.06
32.3 27,507 J9.64 _03.34 -,987 95.65 II3.89

5.8 Z'/'.SL_6 ,19.21 305.,15 ,498 96.56 ,1,14.?|
Z4,2 27,54| |8,79 _04,96 ,1,_3 96._ ,1,1S,54
28.8 RT,SSZ ,18._6 _104,78 |,898 97.56 1,18,36

ZO.8 Z't.581 17.95 _04,55 2.5,10 98.07 ,1,17.18
• 8 27._ 17.53 304.53 3.082 98.52 ,1,18.00

30.4 LPI. 574 ,17.,12 304,,10 3,6,12 98.92 ,1,18.82
_0.2 ZP.578 ,18,_ _03.87 4.,104 99.27 ,1,19.64

J,2 L_', 580 J6,5_ _03.63 4._6`1 98,_ J_0,40

4 .`1 L'7'. M_ ,15,91 3103. M 4,986 99,85 |_| ._?
59.5 27.583 |S.5_ _103,J5 5,5fJ_ 1(_0o08 J_o09
48.1 27._8_ 13,,13 30_.98 5,75| JO0,t? `1_,9`1

30.5 _7._ |4.75 _02,8,1 6,0_? ,100.44 ||3.73

INJ INJ INJ ,1NJ
T|H_ RAD V£_ PTH

`1 ,18 ,16.9 6558,7
,1 23 27,0 6553,2

,1 98 ,14,_ 8549,3
,1 3?. 42.0 8548,8

,1 3649.8 6545,3
,1 40 _9,8 6644.7

,1 44 ,13.3 6644,8
,1 47 3,1,? 6545,4
,1 50 _16.3 6546,4

,1 53 1_8,,1 6547,8

,1 56 8.3 6549.4
,1M 37,9 6551,1

0 57,7 8553,0

_, 3 8,1 8555.0
S `1,1,6 655T.0
? ?.0 855P,0
8 35.6 8561,!

f JO _.0 ISI_,,1

,10,988 -2,65

]O,99,1 -2.06

10.994 -1,52
10,9943 -I .OZ

10,998 -.51
,10,99_ -,14

,10,998 ,23
10.998 ,61
10.997 ,_

,10._ ,1.23
,10,t_)4 1,53

,10;993 1.79
10,991 2,04

`10.989 2.1l

JO,Sm 2,48
10,986 I_._lr

`10.984 2,86
`10,9113 3,03

I
I

I
I
I
I

I
I
I

I
I

I
I
I

I
I

I
I
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ATLAS CENTAUR/,SURVE_'O;? LUNAR TRAJECTORIES FOR 1964-1966 PAGE l|7

sx .131486 sv -.899747 ,SZ -.416133 0AO °Z4.5:_068 RAO Z78.31417 RH 406188.320 LAT ?8.310600 LON Z79.461B00

C3 -.828987 EEC .986389 SLR I3{_0.Z5? RCA 6544.6650 LTA -6.00000 GTA 14.00000 T6 667.5000 POt. ?
GHA J78.0355 LPH 3Z7.8939 LC_ Z43.lfiJ8

LAUNCH 0ATE JAN 27,196fl TF 63.064 ARRIVAL DATE JAN. ?9 1965 J7 45 35.4

LNCH
AZHTH

:¢

94.00

95 o00
96.D0
97.00

_tu.00

gg.00
100.O0
J01 .DO

102.OO
I03.00

,104 .OO
,105 .DO

106.DO
107.00
`108 .DO

J09.DO
,110.00

1`11 .DO
1`1?.DO

1/3.00
`114.00

LNCH |NJ
TIt4E PB LAT

TRUE ANCI,4ALV CUT CF

`1 53 9.0 Z7.313 ?3.15
`1 59 17.3 27.362 22.70

2 4 57.2 27.4|4 22.2fi
2 10 10.5 27.456 21.80

2 14 58.6 27.489 2J.36
2 19 ?3.6 27.515 _.91

2 23 27.l 27.535 20.48
2 27 I J .0 27.550 20.05

2 30 37.0 27.562 19.62
2 33 46.8 27.570 19.19
2 36 4J.8 27.576 18.77

2 39 23.4 27.580 J8.35
2 41 53,.0 27.582 17.94

2 44 JJ.6 27.583 J7.53
2 46 _.4 27.583 |7.12

2 48 20.2 ?7.583 16.72
2 50 Jl.8 27.581 16.32

2 51 fi6.J 27.580 J5.92
,_ 53 33.7 27.578 Jfi.fi3
2 55 5.2 27.575 |§.J4

2 56 31.2 27.573 14.75

ZNJ ]NJ XNJ INJ .INJ INJ INJ |NJ

LC'_NG TA RT ASC AZMTH TIt4E RAO VEL PTH

RANGE FR_N 84.00 TO 93.00

306.53 -5.910 103.75 107._'4 2 4 16.5 6562.0 10.985 °2.93
306.43 -4.511 105.J9 108.07 2 10 24.8 6554.7 10.991 -2.24

306.32 -3.214 106.50 J08.92 2 16 4.7 6549.8 10.995 . -1.60
306.20 -?.028 107.69 109.76 2 21 18.0 6546.7 10.997 -J.Ol

506.07 -.943 108.76 110.59 2 26 6.1 654fi.! 10.999 -.47
305.9! .046 109.71 111.43 2 30 31.1 6544.7 10.999 .02
305.75 .950 110.56 112.26 2 34 34.6 6545.1 10.999 .47

305.57 1.775 111.32 J13.08 2 38 18.5 6546.2 10.998 .88
305.39 2.529 112.00 113.91 2 41 44.3 6547.8 10.996 `1._6

305.20 3.218 112.60 ||4,73 2 44 54.3 6549.8 10.995 1.60
304.99 3.850 ||3.|3 115.55 2 47 49.3 6552.0 10.993 `1.9,1
304.78 4.430 ||3.59 |16.37 2 50 30.9 6554.4 10.991 2.20

304.57 4.96_ |14.00 J17.|9 2 53 .fi 65fi6,9 |0.989 2.46

304.34 5.452 1J4,36 118.00 2 tiff 19.| 6559.4 10.987 2.71
304.|| 5.904 114.66 |18.82 2 57 27.9 6562.0 10.985 2.93
303.87 6.321 1|4.93 |19.64 2 59 27.7 6564.5 10.982 3.14

303.63 6.707 115.15 120.46 3 I |9.3 6567.0 10.980 3.33
303.38 7.065 115.34 |21.27 3 3 3.6 6569.4 10.978 3.51

303.13 7.387 |15.49 |22.09 3 4 41.2 6571.8 10.976 3.67
302.87 7.705 115.61 122.9l 3 6 12.7 6574.| 10.974 3.83

302.60 7.993 115.71 123.73 3 7 38.7 6576.4 10.972 3.97

i



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964-|966 PAGE JJ8

SX .337_53 SV -._46113 52

C3 -._394J3 ECC .9862l_ SLR
GHA 129.0211

LAUNCH OATE JAN 2_,1965

LNO.I
AZHTH

_c

95 .GO
96 .GO

97.00
98 .(30

99.00
100.00

101 .DO
102.00

103.00
104 .DO

IO5 .DO

106.00

107.DO
108 .DO

109.00
110.DO

111 .DO
112.00

|13.OO

114.00

-.417249 OAO -24.346|7 RAO 291.76683 RM 405785.469 LAT 28.3|0600 LON 279.461800

12999.133 RCA 6544.6650 LTA -6.00000 GTA 14,00000 T8 667,5000 POL 2

LPH 338,9460 LC_ Z43.|518

TF 63.116 ARRIVAL OATE JAN. 30 1965 18 35 19,3

LNCH INJ INJ INJ INJ INJ INJ JNJ fNJ INJ
TIME P6 LAT LONG TA RT ASC AZHTH TIHE RAO VEL PTH

* TRUE ANO4ALV C'UT CF" RANGE FRCI4 84.00 TO 94.00

2 45 9.5 27.335 _2.7| :306.40 -5.411 117.64 108.06 2 56 17.0 6§59.2 10.986 -2.69
2 50 54.7 27.380 22.26 306.29 -4.102 118.97 108.90 3 2 2.2 6553,0 10.992 -2.04

2 56 13.8 27,426 21.81 306,17 -2,889 120,19 109,75 3 7 21.3 6548,8 10,995 -1,43
3 1 8,1 27,464 21,36 306,04 -1,778 121,29 110,59 3 12 15,6 6546,2 10,997 -.88

3 5 39.6 27.494 20.92 305.89 -.760 122.27 111.42 3 16 47.1 6545.0 10.998 -.38
3 9 49.7 27.518 20.49 305.73 .171 123.16 112.25 3 20 57.2 6544.7 10.999 .08

3 13 40.3 27.537 _.05 305.56 1.0'24 123.95 |13.08 3 24 47.8 6545.2 10.998 .ill
3 17 13.0 27.§5| 19.62 305.38 |.805 124.66 ||3.90 3 28 20.5 6546.3 10.997 .90

3 20 29.4 27.562 19.20 305.19 2.521 125.29 114.72 3 31 36.9 6547.8 10.996 1.2fi
3 23 30.9 27.570 18,77 304.99 3,178 125.84 115.55 3 34 38.4 6549.7 J0.994 1.58

3 26 18.8 27.575 18.35 304.78 3.78I 126.34 116.37 3 37 26.3 6551.7 I0.993 1.88
3 28 54.5 27.579 17.94 ;304.56 4.337 126.77 117.19 3 40 2.0 6554.0 10.991 2.15

3 31 19,0 27,58Z 17,53 :304,34 4,849 127,15 118,00 3 42 26,5 6556,3 10,969 2.4|
3 33 33.4 27.583 |7.12 304.|| 5.3L_ 127.49 118.82 3 44 40.9 6558.7 10.987 2.64

3 35:38.7 27.583 16.72 303.87 5,759 127.77 119.64 3 46 46.2 6fi61.| 10.985 2.86
3 37 35,6 27,583 16,32 303,63 6,164 128,02 120,46 3 48 43,1 6563,5 i0,983 3,06

3 39 24,9 27,582 15,94. 303.38 6,540 128.23 I2|,27 3 50 32,4 6565,9 10,981 3.25
3 41 7.3 27.58! 15.53 303.13 6.889 I26.40 1_.09 3 52 14.8 6568.2 10.979 3.42

3 42 43.4 27.579 15.14 302.87 7.2|4 128.54 122.91 3 53 50.9 6570.5 10.977 3.58

3 44 |3.8 27.577 14.75 _02.61 7.517 128.66 123.73 3 55 21.3 6572.7 10.975 3.73
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sx .5Z97_8 Sv
C3 -.676583 ECC

GHA 130.0068

LAUNCH OATE

LNCH
AZHTH

#

* TRL_

99.00 3 36
100.00 3 40

101.00 3 45

J02.00 3 49
103.00 3 53
104.00 3 56
105.00 40

106.00 4 3

IO7.00 4 6
108.00 4 8

109.00 4 11

110.00 4 13

|11.00 4 16

112.00 4 18

I13.00 4 20

J 14.00 4 ZZ

ATLAS CENTAUR�suRVEYoR LUNAR TRAJECTORIES FOR 1964-1966

-.753456 5_'
.985607 5LR

JAN 29.1965

LNCH

TIHE P6

-.389395 OAO -22.91688 RAO 305.1127§

12995.143 RCA 6544.6650 LTA -6.00000 GTA

LPH 349.77J5

TF 63.402

INJ |NJ INJ TNJ INJ

LAT lONG TA RT ASC AXI4TH

ANO_LYCUTCF'RANGE FROM 84.00 TO 98.00

lO.l 27.340 20.98 305.14 -5.304 130.75 111._6
52.4 27.374 20.54 305.59 -4.245 131.78 H_.20

J5.7 27.413 20.10 305.44 °3.254 |32.73 ||3.04
2|.4 27.446 19.66 305._8 -2.335 133,60 113.87

10.6 L:_7.474 19.23 305.10 -1.485 134.38 114.70
44.6 27.496 18.80 304.92 -.697 135.09 ]1fi.52

4.5 2?.filfi 18.58 304.72 .034 135.73 116.35

11.4 27.530 17.96 304.52 .712 136;31 117.17

6.4 27.543 17.55 304._0 1.341 ]36.82 ]17.99
50.3 27.553 17.13 304.0B 1.926 137.29 118.81

24.1 27.561 16.73 303.85 2.471 137.70 |19.63
48.5 27.567 16._ 303.6Z 2.978 158.07 |20.45

4.4 27.572 |5.92 303.58 3.452 158.39 121.27
12.4 L_/'.f176 15.53 303.13 3.894 158.68 12Z.09

13.2 27.579 15.14 :502.87 4.307 158.93 122.91
7.3 27.581 |4.75 302.61 4.694 139.14 123.75

PAGE 119

404627,648 LAT 28.310600 LON 279.461800

14.00000 T6 667.5000 POL
LC'_ _43.1518

ARRIVAL 0ATE JAN. 31 1965 J9 24 37.7

INJ ]NJ INJ INJ
TII,_ RA0 VEL PTH

3 47 ]7.6 6558.6 10.985 -2.63

3 51 59.9 6553.6 10.989 _2.11
3 56 23.2 6549.9 10.993 -1.62

4 0_8.9 6547.4 10.995 -1.16
4 4 18.1 6545.8 10.996 °.74
4 7 52.J 6544.9 IO.997 -.35

4 11 12.0 6544.7 10.997 .02
4 14 18.9 6544.9 10.997 .35

4 17 13.9 6545.6 J0.996 .67
4 19 57.6 6546,5 10.995 .96

4 22 31.6 6547.7 10.994 1.23
4 24 56.0 6549.1 IO.993 1.48

4 27 11.9 6550.6 10.992 1.71

4 29 19.9 6552.E 10.991 1.93
4 31 20.7 6553.9 10.989 2.14

4 33 J4.B 6555.6 10.988 2.33

I



ATLAS CENTAUR/SURVEVCR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 120

SX .698504 SV

C3 -.931572 ECC

C,HA 130,9924
LAUNCH GATE JAN

-.625162 SZ
• 984705 SLR

30.1965

LNCH LNCH

AZMTH TIME

#

105.00 4 23 29.6
IO6.OO 4 27 |9.2
JOT.DO 4 30 56.3

10_.00 4 34 21.6

109.00 4 37 36,0
110.00 4 40 40.2

llI.O0 4 43 34.8
112.00 4 46 20.5

213.00 4 48 57.9
114.00 4 fil 27.5

-.348230 OAO -L_1.3791_ RAO 318.17139 RM 402845.070 LAT 28.3|0C-",00 LON 279.461800
12989.232 RCA 6544.6650 LTA -6,0(3000 GTA 14,00000 TB 667.5000 POL 2

LPH 4.3836 LOt4 243.1518

I"F 63.85| ARRIVAL 0ATE FEB. | 1965 20 |2 47.3

INJ INJ INJ INJ |NJ INJ INJ INJ INJ
P8 I.AT LCNG TA RT ASC AZMTH TIME RAO VEL PTH

TRUE ANOHALYOUTOFRANGE FROM 84,00 T0104,00
27,298 1B,48 X)4,fi2 .-6,244 142,38 116,28 4 34 37,| 6564,0 10,978 -3.|0

27,323 18.06 304,32 -5.405 143,15 117,11 4 38 26,7 6559.1 10.982 -2.68
27,359 17,63 304,13 -4,604 143,86 ||7,94 4 42 3.8 6555,2 10.986 -_.28
27,390 |7,2l 303,93 -3.852 |44,52 118,77 4 45 29,1 6552.0 10,988 -1.91

27,418 16,80 303,72 -3,147 |45,12 119,60 4 48 43,5 6549.6 10,990 -I.56
27,442 16,39 _03,5| -2,484 |45,68 |_,42 4 51 47,7 6547,7 |0,992 -1,23

27,462 15,98 303.28 -1,862 |46,18 12|.2fi 4 54 42,3 6546,4 10,993 -,92
27.480 |5,58 303,04 -1,277 146,63 122,07 4 57 28,0 6545,5 10,994 -,63

27,496 15,18 302,80 -,726 147,05 12"2,89 5 0 5,4 6544.9 10,994 -,36

27,509 14,79 302,55 -,208 |47,42 123,71 5 2 35.0 6544,7 10.994 -,lO
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ATLAS CENTAUR/gJ_VEyCR LUNAR TRAJECTORIES FOR 1964-1966 PAGE J2|

sx .835726 SY

c3 -.997257 ECC

GHA 131.9781

LAUNCH OATE JAN

LNCH
AZHTH

-.466215 SZ -.790183 0AO -16.86t_9] 'RAO 3YJ.B4476 RM

• 9B3626 SLR IZ982.174 RCA 6544.6650 LTA -6.00000 GTA

LR4 13.9211
31,196fi TF 64.388

INCH INJ |NJ |NJ INJ

TIME PB LAT LONG TA RT ASC

_z

_x

xx

s_

_t

TRUE ANCIHALY CUT OF RANGE FRCI4 84.00 TO J|4,_

TPtE t,tOON 0C_$ NOT _ Tie3 Z43.|SIB t4F.R_011_I ON FEB 7 |965

THIE LUNAR OIECLZNATION I$ GREATER THAN -|5.0 (_GR_ES FRCN FEB

400535.793 LAT 28.3J0600 LON Z79.46|_00

14.O0000 T6 667.5000 POt. Z
LON 243.l§J8

ARRIVAL OATE FEB. _ 1965 _0 59 _4.7

INJ INJ |NJ _NJ _NJ
AZI4TH T_t,_. RAO VEL PTH

3 1965 THRCUC44 FEB _1 1965

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR |964-|966 PAGE 122

Sg -.557576 SY

C3 -1.06605fi £CC

GHA 151.6910

LAUNCH DATE FEB

LNCH LNCH

A2"MTH TIME

ww

W_

W_

w_

W_

W_

WW

W_

W_

_w

W_

W_

WW

ww

W_

WW

WW.

W_

WW

114.00

-.775115 5Z

•982496 5LR

19,1965

-.297164 0AO -17,Z8733 RAO 234,27080 RM

12974.777 RCA 6544,6650 LTA -6,00000 GTA

LPH Z62.369E

TF 64,3E8

INJ

i_ LAT

TRUE, AM3HALYOdTCFRANGE FRCI4

21 3_ JO,4 ET,3|B |4,89

INJ INJ INJ INJ

LONG TA RT ASC AZMTH

84,00 TOIl3.00

302.38 -5,724 58,09 123.67

396375,082 LAT Z8.3|0600 LON 279,461800

J4,00000 TB 667,5.000 POt. 2

LOM E4}.|5|._

ARRIVAL DATE FEB. E2 1965 |3 J5 32,0

INJ INJ INJ INJ

TIME RAO VEL PTH

El 44 |7,9 6560,9 |0.975 -2,84
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ATLAS CENTAUR/SURVEYCW LUNAR TRAJECTCR/ES FOR 1964-|966

SX -.364550 Sv
C3 -.969fi28 ECC

C,HA 152.6767

LAUNCH OAT£ FEB

LNO4 LNCH
A2)4TH TIH_.

TRUE.

105.00 L>Z 16

I06.00 2220
107.00 22 24

;OB.O0 22 27
;O9.00 22 30

110.00 22 33
IIZ.O0 22

112.00 22
113.00 2Z 41

IJ4.00 2244

-.861055 ,SZ -.3545Z5 0AO -20.76435 RAO 247.05334 Rt4
.9840_1 SIR 129_5.1fi3 RCA 6544.6650 LTA -6.0[3000 GTA

LPH 273.8540
20,1965 TF 63.786

INJ |NJ [NJ INJ INJ
PB LAT LONG TA RT AS(. A2"HTH

ANCHaLVCUTOF" RANGE FRO_ 84.00 TO/04.00

51.7 27.335 18.46 304.55 -5.148 77..19 116.29
35.6 27.371 J8.03 304.37 -4.319 72.94 117.13

7.0 2'7.402 J7.61 304.17 -3.542 73.63 117.95
26.7 27.430 17.19 303.97 -2,814 74.26 118.78

35.6 27.453 16.78 303,76 -2.|32 74.84 |19.61
34.3 27.474 |6.37 303.53 -1.492 75.36 J20.43

23.6 Z7.491 15.97 303.30 °.89J 75.84 J21.25
4.1 L:_'.506 15.56 303.07 °._7 76.27 122.07

36.4 27.5J9 15.17 302.82 .204 76.66 122.90
1.0 27.530 14.78 302.57 .703 77.01 123.72

PACE 123

400497.16_ LAT 28.310600 LC_I 279.461800
14.00000 TB 667.5000 POL

LON _43,15|8
ARRIVAL 0ATE FE6. _3 1965 ]4 2 35.6

INJ INJ INJ INJ
TIH(_ RAO VEL PTH

22 27 59.2 6557.8 J0.982 -2.55
22 31 43.| 6553.9 J0.965 -2.14

22 35 14.5 6550.9 |0.967 -1.76
22 38 34.2 6548.6 10.989 -1.40

22 41 43.1 6fi46.9 10.991 -!.06
22 44 41.8 6545.8 J0.992 -.Z4

22 47 3J.1 6545.1 10,9¢J2 -.44
22 50 JI.6 6544.7 J0.993 -.16

22 52 43.9 6544.7 J0.993 .10
22 55 8.5 6544.9 10.993 .3fi

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964°|966 PAGE JZ4

SX -,157579 $v -,505338 _ -.394376 OAO -23.22704 RAO 260.126_8 RH 403374.598 LAT 28.310600 LC_I 279.461800

C3 -.895573 ECC .9_5296 SIR J2993,097 RCA 6544.6650 LTA -6.00000 GTA |4.00000 TB 667.5000 POL 2

GHA 153.6623 LPH 285.J_|7 LEe4 243.1518
LAUNCH DATE FEB 2|,1965 TF 63.343 ARR|VAL DATE FEB. 24 J965 |4 50 48.6

LNCH LNCH |NJ |NJ INJ INJ |NJ
AZHTH TIME P8 I.AT LCNG TA RT ASC AZt4TH

= TRUE ANO_LV OUT CF RANGE Fk_3H 84.00 TO 97.00
98.00 23 I 18.0 27.335 21.4| 305.91 -5.372 85.67 110.54

99.00 23 6 14.5 27.373 20.97 305.77 -4.255 86.78 J11,58
100.[30 23 10 50.6 27.415 20.52 305.63 -3.212 87.79 112.21

J01.00 23 15 7.7 27.449 20.09 305.48 -2.248 88.71 113.05
102.00 23 19 6.9 Lr/.478 19.65 305.31 -1.357 89.54 113,88

103.00 23 22 49.7 27.501 19.22 305.|3 -.fl34 90.29 ||4.7|
104.00 23 26 17.3 27.5_0 18.79 304.94 .L_7 90.97 115.53
105.00 23 29 30.9 27.535 J8.37 304.74 .932 91.58 116.35

106.00 23 32 31.5 27.547 J7.9fi 304.53 1.585 92.|3 |17.|8
107.00 23 35 20.4 27.557 |7.54 304.32 2.1_0 9_.62 118.00

108.00 23 37 58.4 27.565 17.13 304.09 2.752 93.05 118.82
109.00 23 4026.4 L_/.57l |6.72 303.86 3.274 93.44 119.64

110.00 23 42 45.3 27.575 |6.32 303.63 3.760 93.78 120.46
111.00 23 44 55.8 27.578 |5.92 303.38 4.213 94.08 12|.27

112.00 23 46 58.5 27.581 15.53 303.13 4.636 94.35 122.09
ll3.00 23 48 54.2 27.58_ 15.13 302.87 5.031 94.57 122.9|

JJ4.00 23 50 43.4 27.583 14.75 302.61 5.400 94.77 123.73

|NJ INJ INJ INJ

TIFf. RAO VEL PTH

23 J2 25.5 6559.0 10.984 -2.67
23 1722.0 6553.6 J0.989 -2,11

23 21 58.1 6549.8 10.992 -1.59
23 26 15.2 6547.2 10,994 -1.12

23 30 14.4 6545.6 10.995 -.67
23 33 57.2 6544.8 10.996 -.27
23 3724.8 6544.7 10.996 .11

23 40 38.4 6545.1 10.996 .46
23 43 39.0 6545.9 10.995 .79

23 46 27.9 6547.0 |0;994 1.09
23 49 5.9 6548.4 10.993 1.37
23 51 33,9 6550.0 10.992 1.63

23 53 52.8 6fifl1.7 10.990 1.87

23 56 3.3 6553.5 10.989 2.09
23 58 6.0 6555.3 J0.987 2.30

24 0 1.7 6557.2 10.986 2.50
24 I 50.9 6559.1 10.984 2.68



I
I

At'LAS CENTAUR/SURVEYCW LUNAR TRAJECTORIES FC_ 1964-J966

s_ .05473=0 Sv

c3 -,_51593 EEC
GHA J54.6480

LAUNEH CATE FEB

°,907t_07 52' -,4|5802 O/K) -=04,56963 RAO =073,450=0=0 RH

.986018 SLR 12997,_28 R(._ 6544,6650 LTA -6,00000 GTA
LPH =096,1905

=03, ! 965 TF 63,069

LNCH LNCH

AZHTH TIN[ PB
_x

TRUE ANOI_LY CUT

94.00 23 43 19,0 17.313

95.00 23 49 27,6 27,362
96,00 23 55 8,1 =07,414

97,00 0 4 17.7 27,456
98,[30 0 9 6,4 =07,490

99.00 0 J3 31,9 27,515

.'(30.00 0 17 36.0 2'7,535
J0!,(30 0 2J 20,5 27,551
!02,00 0 24 47,.l L_/',56Z

103.00 0 27 57,4 2_7,570
104,00 0 5(3 53,0 27,576

105.00 0 33 35.2 27,580

106.00 0 56 5,3 27,582
107,00 0 38 24,5 27.583

lOB,DO 0 40 33,7 27.583
!09.00 0 42 34,0 27,583

!lO.O0 0 44 26,J 27,581
ll!.O0 0 46 JO,B 27,579

112.00 0 47 48,8 27,577
Jl3.00 0 49 20.8 27,575

It4,00 0 50 47,1 27,572

INJ INJ INJ INJ INJ

I.AT LCNG TA RT ASC A2'MTH

RANGE FROM 84.00 TO 93.00

23,15 306,53 -5,908 98.80 107,22
;_.70 306,43 -4,507 100,24 108,07

22.25 _6.33 -3.209 101,56 J08.92
2! ,80 306,_0 -2,0"dO 102,75 109.76

21.36 306,07 -,934 J03,81 J10,59
_0,91 305,9| ,058 104,77 ill .43

20.48 305.75 .963 105.63 J12.26
20,05 305,57 1,790 106,39 113,08

19.6Z 305,39 2,546 107,07 113.91
19.19 305.20 3,,_38 J07.67 114.73
18.77 :3(34.99 3,872 108.20 115,55

18,35 304,78 4,453 108,67 116,37
17,94 304,57 4,988 109,08 117,19

17,53 304,34 5,480 109,44 118,00
17.12 304,11 5.933 109.74 118.82
16,72 303.87 6.352 110.01 119.64

16.32 303.63 6,739 110.24 120.46

15,92 303.38 7,098 110,42 12l .27
15.53 303.13 7.432 110.58 122.09
15.14 302,87 7,742 110.?0 122.91

14.75 302.,60 8,030 110.8(3 123.73

PAGE 125

404957,=0=03 LAT =0_,310600 LON 279,461BOC

14,00000 T8 667,5000 POt. =0
LGN 243.15JB

ARRIVAL OATE FEg. =05 1965 15 40 J.?

INJ INJ INJ INJ

T_HE RAO VEL PTH

23 54 26,5 6562,0 10,983 -2,93
24 0 35,1 6554,7 10,990 -2,24

24 6 15,6 6549,8 10,994 -J,fl9
0 15 25,2 6546,7 10.996 -1.00

020 13,9 654fi,| J0,998 -,46
024 39,4 6544,7 10,998 ,03

0 28 43,5 6545,1 10,996 ,4B
0 3228,0 6546,3 10,997 ,89

O 35 54,6 6547,9 10,995 1,26
0 39 4,9 6549,9 J0,994 1.61
0 42 ,5 6552,1 10,992 1,92

0 44 42,7 6554,5 10.990 2.21
0 47 12.8 6557.0 10.968 2,48

0 49 32,0 6559,6 10,986 2,72
0 51 41,2 6562,1 10.983 2,95

0 53 41,5 6564,7 10,981 3,15
0 55 33.6 6567,2 10,979 3.35

O 57 J8.3 6569,7 10,977 3.52
0 58 56,3 6572,1 10,975 3,69

1 0 2_.3 6574.4 10.973 3.84

1 J 54,6 6576,7 10,971 3.99

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR J964-|966 PAGE J26

SX .264060 SY -._69090 SZ

C3 -._44452 ECC .986135 SLR
GHA 155.6336

LAUNCH OATE FE6 14,1965

LNCH LNO4
AZHTH TIHE P8

TRU_ ANOHALY

94.00 O 39 3Z.4 17.340
95.00 O 45 37.9 27.357

96.00 O 5t 14.8 27.435
97.00 O 56 24.6 27.474

98.00 ! I 9,! 27,,504

• 99.00 l 5 30.3 27.517
lO0.O0 ! 9 30.0 27.545
JOl.O0 I 13 10.0 27.558

tOZ.O0 I 16 32.1 27.568
103.D0 I 19 38.1 27.575
104.00 J LP'Z29.4 27.579

105.00 J 25 7.5 27.582
106.00 ! 27 33.5 27.583

107.00 J 29 48.8 27.583
108.00 I 3I 54.3 27.583

109.00 | 33 51.0 27.581
lJO.O0 ! 35 39.7 27.580

111.(30 I 37 21.2 27.577
J12.00 I 38 56.1 27.575

113.00 I 40 25.0 27.571
||4,00 | 41 48.5 27.569

-.418776 OAO -24.72576 RAO 286.9_06! RH
J2998.59! RCA 6544.6650 LTA -6.00000 GTA

LPH 307.4091

TF 63.035

INJ INJ INJ INJ INJ
LAT LCNG TA RT AS( AZHTH

CUT CF RANGE FRCN 84.00 TO 93.00
23.15 306.56 -fi._05 112.92 107.23
22.69 306.45 -3.917 114.35 108.08

22.24 306.35 -2.635 115.64 108.92
21.79 306._ -1.464 116.81 109.76

21.35 306.08 -.397 117,86 IlO.60
20.9I 305.93 .577 118.80 111,43

20.47 305.76 1.464 119.63 112.26
20.04 305.58 2.273 120.58 113.08

19.61 305.40 3.011 121.03 113.91
19.19 305.20 3.686 121.61 114.73
18.77 305.00 4.303 122.13 115,55

18.35 :304.79 4.868 122.58 116.37
17.94 304.57 5.388 122.97 117.19

17.53 304.34 5.865 123.31 118,00
17.12 304.|| 6.30§ 123,_ _18.82

16.72 303.87 6.710 123.85 119.64
16.32 303.63 7.085 124.06 I20.46

15.92 303.58 7.433 124.24 121.27
15.53 303.13 7.755 124.38 122.09

15.14 302.87 8.054 124.49 122.91
14.75 302.60 8.333 124.57 123.73

405224.410 LAT 28.31OFdJO LCN 279.461800

14.00000 T6 667.5000 POt. Z

LOH 243.J5|8
ARRIVAL OATE FE6. 26 1965 16 29 45.1

INJ INJ INJ |NJ
TIHE RAO VEL PTH

0 50 39.9 6558.6 10.987 -2.63
O 56 45,4 6552.3 10.992 -1.94

1 22"4.3 6548.1 10.996 -1.31
1 7 32.1 6545.7 10.998 -.73

1 12 16.6 6544,7 10.998 -.20
J 16 37.8 6544.8 10.998 .29

I 20 37.5 6545.7 10.998 .73
1 24 17.5 6547.2 10.996 J.13

1 27 39.6 6549.2 10.995 1.49
! 30 45,6 6551.4 10.993 1.83
I 33 36.9 6553.8 10.991 2.14

I 36 15.0 6556.4 10.989 2.4_
I 38 41.0 6559.1 10.986 2.67

J 40 56.3 6561.7 J0.984 2.91
I 43 1.8 6564.4 10.982 3.13

I 44 58.5 6567.0 10.980 3.33
1 46 47.2 6569.6 10.977 3.52

1 48 28.7 6572.1 10.975 3.69
J 50 3.6 6574,5 10.973 3.85

I 51 32.5 6576.9 10.971 4.00
I 52 56.0 6579.2 10.969 4.14

I
I

I
1
I



II
II

II
i

!
I
I

I

i

!
II

I
i

I
I

'1

!
l

'ii

ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES F(_R 1964-1966

SX .46L_90 SY -.790663 SZ -.401654 0AO -23.C_163 RAO 300,_0344 RH
C5 -.672791ECC .985670 SLR l_95.551RCA 6544.6650 LTA -6.00000 GTA

(,HA 156.6193 LPH 318.5499

LAUNCH OATE FEB Z5,|965 'IF 6_._5_

LNCH LNCH [NJ ZNJ INJ |NJ |NJ
AZHTH TIHE P8 I.AT LONG TA RT AS(: A2'HTH

* TRUE ANO_LV CUT OF RANGE FROg 84.00 TO 96.00

97.00 I 30 39,4 27,347 21,84 306,09 -5.118 126,26 109,72
96.OO I 3fl 48,7 27,386 21.59 305,96 -3,951 127,42 /|0.fi6

99.00 I 40 55.8 27.427 20.95 305.83 -2.865 128.48 1|1.40
IO0.(30 1 45 2.2 27,462 20,51 30fi,68 -1,865 129.44 |12,23
lOl.O0 I 49 9,2 27,489 _0,07 305,52 -,943 130,32 113,06

lO2,00 ! 52 58.4 27,5J2 19,64 305,34 -,095 131,10 113,89

IO5.OO 1 56 31.1 27,530 19.21 305,16 ,687 131.80 114.71
104.OO I 59 48,7 27,544 J8,78 304,96 1,408 132,43 ||fi,54

JOS,OO 2 2 58,4 27,555 18,36 304,76 2,073 133,00 J16.36

106,00 2 5 43,fl 27,564 17,9fl 504,5fi 2.688 133,50 117,18
107.00 2 8 22.9 27.570 17.53 304.33 3.257 133.95 118.00
108.00 2 10 51,8 27.575 17,12 304.J0 3.784 134.35 |J8.82

J09,00 2 13 ll,O 27,579 J6,72 303,87 4,273 J34,69 1J9,64
110,00 2 lfl 21,3 27.581 .J6.32 503.63 4,728 135,00 120,46

lll,OO 2 17 23,5 27,583 15,92 J03,39 5,150 13fi,26 J2J,27

112.00 2 19 18,3 27,583 15,52 503,13 5,544 135,49 rL_,o9
113,oo 2 21 6,3 27,583 15,13 502,88 5,911 135,68 1_'4,91
114.00 2L_'Z 48,1 27,583 14,75 302,61 6,254 135,85 125,73

PAGE J27

404365.582 LAT 2_.310600 LON 279.461800

14.00_D T8 667.5000 POt. 2
LC_ 243.|5|8

ARRIVAL DATE FEB. 27 1965 J7 19 JT.O

|NJ INJ INJ INJ

TIRE RAO VEL PTH

| 41 46.9 6fi57,6 J0,986 -2,54

| 46 .56,2 6552,4 10.991 -1,96
J 51 43.3 6548,7 10,994 -1.42
1 56 9,7 6546.4 10,996 -,93

2 0 16.7 6545,1 10,997 -,47
2 4 §,9 6544,7 |0,997 -.05

2 7 38.6 6544,9 10,997 ,34
2 10 56,2 6545,7 10.996 .70
2 13 59,9 6546,8 10.995 1,03

2 16 51,0 6546,2 10,994 |.33

2 I9 50.4 6549,9 10.993 1.68
2 21 59.3 6551.8 10.991 1.88
224 JB,fi 65§3,7 10,990 2,12

22628.B 6555,7 10.988 2.35
2 28 31,0 65fl7,8 10,986 2,56

2 302fl.8 6559,9 10,984 2.75
2 32 J3,8 6562,0 10.983 2,93

2 33 55,6 6564,J 10.981 3,10

I



ATLAS CENT_UR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-|966 PAGE 128

SX .640402 5Y -.67507fi .57

C3 -.927254 ECC .984775 SLR

GHA |57.6049

LAUNCH DATE FEB 26,1965

LNCH
AZMTH

10_ .00
I03.00

104.00
105.00

106 .(30
107.00
JOB.O0

109.00

110.[30
111.(30

112.00
113.00

114.00

-.366277 OAO -ZI.48618 RAO 315.49014 RH

129_9.696 RCA 6544.6650 LTA -6.0(3000 GTA
LPH 329.7467

TF 63.663

LNCH INJ INJ ZNJ INJ INJ

TIHE PB LAT LONG TA RT AS(: A2)4TH

TRUE ANOHALYCUTCF RANGE FRCM 84,00 TO IOI.00
Z 17 3.5 27.301 19,72 305,14 -6,172 137,92 113,82

2 21 18.7 27.331 J9.29 304.97 -5.225 138.81 114.65
2 25 18.6 27.370 18.86 304.80 -4.328 139.65 115.48
2 29 4.4 27.404 18.43 304.62 -3.490 140.41 116.32

2 32 36.9 27.434 18.01 304.43 -2.707 141.11 117.14
2 35 57,1 27,458 17,59 304,23 -1,977 141,74 117,97

2 39 5.7 27.480 17.17 304.02 -1.294 142.32 118.79
2 42 3.7 27.498 16.76 ..._3.80 -.655 142.85 119.62

2 44 51.7 27,513 16,35 303,57 -,0fi7 143.32 120,44

2 47 30,5 27,526 15,95 303,33 ,503 143,75 121,26
2 50 .8 27.537 15.55 303.09 1.02.8 144.13 122.08
2 52 23.1 27,546 15.15 302,84 1.521 144,48 122.90

2 54 38.1 27,554 14,76 _2,59 1.984 144,79 123,72

402554.305 LAT 2B.310600 LON 279.461800

14.00000 TB 667,5000 POt. 2

LCM 243.1518

ARRIVAL OATE FE6, 28 1965 |8 7 57,3

INJ INJ |NJ INJ
TIHE RAO VEL PTH

2_ 11.0
23226.2
23626.1

2 40 11.9
2 43 44,4

2 47 4.6
2 50 13.2

2 53 11.2
2 55 59.2

25838.0
3 1 8.3

3 3 30,6
3 fl 45.6

6563.5 10.979 -3.06

6558,2 10,983 -2.59
6553,9 10,987 -2,15

6550,7 10.990 -1.73

6548.3 10.992 -1,34
6546,6 10.993 -,98
6545,5 10,994 -.64

6544,9 10.994 -.32
6544,7 J0,995 -.03

6544,8 10,995 ,25
6545,2 10,994 .ill

6545,8 10,994 ,Tfi
6546,6 10,993 .98

I
I
I

I
!
I
I
I
I
I
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I
I
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ATLAS CENTAUR/SURVE'CL"IR LUNAR TRAJECTORIES F_.'_ ]964-1966 PAGE ]29

sx 390575 SY

C3 -.996952 ECC
GHA 158.5906

LAUNCH OATE FEB

LNCH

A,Z14TH

_t

_t

lll.O0
IIZ.O0

113.00
114.00

-.526262 SZ °313112 0AO -18.24690 RAO 326.34949 RN 400018.000 LAT Z8.3]0600 L_I 279.461800
• 9_3631 SIR ]29tlZ.204 RCA 6544.6650 LTA -6.f30[300 GTA 14.00000 TB 667.5000 POL Z

LPH 340.9567 LCN 243.Jfi18

27,1965 TF 64.J86 ARRIVAL gATE HAR. ! ]965 lB 55 19.2

LNCH ZNJ INJ INJ INJ |NJ ]NJ INJ |NJ INJ
TIHE P8 LAT LONG TA RT ASC AZMTH TI_ RAg VEL PTH

TRUEANI31_LYCUTCF'RAN_EFRCIR 84.00 TO I]O.00

3 10 7.7 21.504 16.06 503.14 -6.092 150.21 |2|,2| 3 21 15.2 6563.0 10.976 -3.02
3 ]3 19.7 27.323 15.66 302.90 -5.4Jfi 150.78 |;_.03 324 27.2 65fl9.2 10.979 -2.69

3 16 23.0 27.352 |5.26 3[T?.67 -4363 15|,3| 1_.86 3 27 50.5 655fi.9 10.982 -2.36
3 19 18.0 27.378 14.86 302.44 -4,J46 Jill.B| 123.68 3 5025.5 6553.2 ]0.984 -2.06

1)E IC0N IX_$ NOT _ 1)E 243.|5|8 ERIOI/INOI MAR 8 1965

THIE LUNAR CECLINATICIN IS GR1EA/ER THAN -|5.0 (_ES FRON NAR 2 1965 1HROL_ MAR 20 1965

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTORIES FOR |964-1966 PACE 1_0

SX -.637B35 SV

C3 -1.16B316 ECC

GHA 178.303fl

LAUNCH OAT[ MAR

LNEJ-I LNO4

AZNTH TIHE

-.72;339 SZ -.269882 OAO -15.657Z3 RAO Z28.51fi68 RH

.9_D_17 ,SiR 12963.788 RCA 6544.6650 LTA -6.00000 GTA

LPH_Zg.7384

1_.196fl TF 64.559

INJ INJ INJ INJ INJ

P6 LAT LCNG TA RT ASC AZ/4TH

TRUE AI_Ot4ALY OUT OF RANGE FROFt 84 .DO TO | 14.00

390894.434 LAT 2B.310600 LON 279.46|800

14,013(300 T8 667.5000 POL 2

LOH 243.|5|8

ARRIVAL OATE HAR. 2| I96§ || 6 25.0

INJ INJ INJ INJ

TIHE RAO VEL PTH
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ATLAS CENTAUR/SI_.VEYCW LUNAR TRAJECT_IES FOR 1964-1966

SX -.4500|9 SY -.827327 SZ

C3 -! .060158 ECC .9t;2593 SLR
GHA 1 79.2891

LAL,_(J4 DATE MAR 19,1965

LNCH LNCH

A_HTH TII_ P_
_k

_x

_x

_k

107.00 ZO 5 57.4 _i'.3OB

108.00 _O 9 32.9 27.340
109.00 20 12 fl?.4 27.373

II0.00 20 16 11.5 27,40|
111.(30 20 19 lfl.8 27.426

I12._ 20 _ |1.I 27.448
1 ! 3.00 20 24 57.8 27.467

!14.O0 20 Z? _.5 27.484

-.336173 OAO

12975.412 RCA
-;9.643,q9 RAO 241.45633 RM
6544.6650 LTA -6._r10@30 GTA

LPH 241.5987
TF 63.970

]NJ ]NJ |NJ |NJ ]NJ
LAT LONG TA RT ASC A2'MTH

TRUE A_LV CUT OF RANGE FRO4 84.00 TO 106.00
17.66 304.09 -5.B16

17.24 303.89 -5.02_
,16.4_ 303.68 o4.M

J6.41 303.47 -3.581
16.00 303.25 °2.921

15.60 303.01 °2.299
15.20 302.Tt -J .714

14.80 302.53 -J .161

65.52

66.22
66.87

67.47
68.02

68.52
68.97

69.39

117.93
118.'I6

119.58

120.41

121.24
122.06

122,_
123.71

PAGE 131

395736.027 LAT 28.310600 LON 279.46JB00

|4.DO[:)[D TB 667.5000 PC¢. 2
LCM 243.1518

ARR|VAL DATE MAR. 22 1965 |J 54 6.4

INJ ZNJ ]NJ INJ
T|HE RAO VEL PTH

20 17 4.9 6561.4 10.974 -2.88
20 20 40.4 6557.2 10.978 -2.49

20 24 4.9 6553.7 10.981 -2.12

2027 19.0 6551.0 10.983 -1.77
20 3023.3 6548.9 10.985 -1,45

20 33 18.6 6547.5 10.986 -I.14
20 36 5.3 6546.1 10.987 -.65

20 38 44.0 6545.3 J0.988 -.58

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE J32

SX -.744391 $Y

C3 -.965603 EEC

GHA 180.2748
LAUNCH 0ATE lIAR

LNO-I LNCH

AZHTH TIHE

99.00
100.00

101.00
102.00

103.O0
104 .OO
105.130

106.00
107.00

108.00
109.00

110.00
111.00

112.00
113.00

I]4,00

-.89(3206 $Z -.384456 0AO -22.60997 RAO 254.64861RH
.984146 SLR 1_985.571RCA 6544.6650 LTA -6.00000 GTA

LPH 255.1720
20,1965 TF 63.460

INJ INJ INJ INJ INJ

P8 L.AT LONG TA RT AS(: AZ_4TH

, TRUE AI_CHAL.V CUT CF RANGE FROR 84.00 TO 98.00
20 50 34.7 27.308 20.99 305.71 -5.924 79.31 111.35
213 55 22.7 27.348 20.55 305.56 -4.839 80._8 112.19

20 59 51.9 27.391 20.11 305.42 -3.822 81.35 113.05
21 4 3.6 27.421 19.67 305.26 -2.879 82.25 115.86

21 7 58.9 27.457 19.24 305.09 -2.004 85.06 114.69
21 11 38.9 27.482 18.81 304.00 -1.192 83.79 115.52
21 15 4.B 27.503 18.39 3(34.71 -.438 84.46 116.34

21 18 17.6 27.520 17.97 304.51 .263 85.06 117.17

21 21 18.3 27.535 17.55 304.30 .914 85.61 117.99
21 24 7.9 27.546 17,14 _04.08 1,521 86.10 118.81
21 26 47.2 21.555 16.73 503.85 2.086 86.53 119.65

21 29 17.0 27.563 16.33 303.61 2.615 86.92 120.45
21 31 38.1 27.569 15.95 305.37 5.105 87.27 121.27

21 33 51.1 27.573 15.53 303.12 5.565 87.58 122.09

21 35 56.7 27.577 15.14 302.87 3,995 87.85 122,91
21 37 55.5 27.580 14.75 302.61 4._KJ8 88.09 123.73

399730.359 LAT 28.310600 LC_ 279.461800

14.00000 T8 667.5000 POt. 2
LO4 243.1518

ARRIVAL DATE MAR. 23 1965 12 42 48.0

INJ INJ INJ INJ

TINE RAO VEL PTH

21 1 42.2 6562.0 10.978

21 6 30.2 6556.3 10.985
21 10 59.4 6551.9 10.987

21 15 lJ.l 6548.8 10.989
21 19 6.4 6546.7 10.991
21 2246.4 6545.4 10.992

21 26 12.5 6544.8 10.993
21 _ 25.1 6544.7 10.995

21 32 25.8 6545.1 IO.9'33
21 35 15.4 6545.8 10.992
21 37 54.7 6546.8 10.991

21 4024.5 6548.0 10.990

21 42 45.6 6549.4 10.989
21 44 58.6 6551.0 10.988

21 47 4.2 6552.6 10.986
21 49 3.0 6554.2 10.985

-2 • 94
-2.40

-1.90
°1.43

"*_9

-.59

--,22

.13

.45

.75
1.03

1.30
1.54

1.77

1.98
2.18

I

I

I
i
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ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES F'(_ |_4o|966

SX -.030790 SY -.909976 52 -.4|3736 OAO -24.4397! RAO 268.06188 RR
C3 -._t94726 ECC .985:.309 SIR |2993.J90 RCA 6544.6650 LTA -6.00000 GTA

GHA |8! .2604 LPH 264.§287

LAUN04 OATE MAR 21,1965 TF 63.096

LNCH LNO4 |NJ ]NJ INJ ]NJ INJ

A_TH T]I_ PB LAT LONG TA RT AS(: A214TH
d=

:¢

:#

TRUE ANOHALY CUT OF RANGE FROH 84.0D TO 93.00
94.OO 21 37 29.4 27.297 _3.16 306.5! -6.263 92.87 107.21

95.00 21 43 40.5 27.347 22.71 306.41 -4.852 94.32 108.06
96.00 2| 49 23.7 27.40_ 22.2§ 306.31 -3.540 95.65 108.91
97.00 21 54 40.6 Z/'.446 21.80 306.J9 -2,338 96.85 JO9.75

98.OO 21 59 32.7 27.481 21.56 306.06 -|._38 97.94 110.59
99.00 2_Z 4 1.7 27.508 20.92 305,9l -.2_ 96.91 111.42

100.O0 22 8 9.3 27.530 20.48 305.74 .688 99.78 1|2.25
101.00 L>Z 11 $7.4 27.346 20.05 305.57 |.5_9 100.56 |13.08

JOE.DO 22 15 Lrt.6 27.559 19.62 305.39 2.299 101.26 113.90
I03.DO 22 18 41.S 27.568 19.19 305.19 3.00S J01.87 114.73
104.DO 22 21 40.5 E't.574 18.77 304,99 3.652 102.42 115.55

lOS.DO 22 24 26.| 27.579 |8.35 304.78 4.246 J02.90 116.37
106.DO 22 26 59.5 27.561 17.94 304.57 4.792 103.33 117.19

lOT.DO 22 29 21.8 27.583 17.53 304.34 5.L_J6 103.70 JJB.O0
I08.DO 22 31 34.0 _'.563 17.12 304.|J 5.760 104.02 118.82

I09.DO 22 33 37.2 27.563 J6.'PZ 303.87 6.189 104,30 119.64
IJO.DO 22 35 32.1 Z/'.582 16.32 303.63 6.587 104.54 |20,46

111.130 22 37 19.5 Z/'.580 J5.92 303.38 6.955 104.74 121.2/'
112000 ZZ 39 .J " 2"1.578 15.53 303.J3 7.297 104.90 122.09

113.DO 22 40 34.5 27.576 15.14 302.87 /'.6|6 |05.04 122,91

114.DO 22 42 3.2 27.573 14.75 302*60 7.913 |05.14 |23./'3

PAGE ,133

40E586.672 LAT 28.3|0600 LON 279.46|800
14.00000 TB 667.50(30 POL 2

LCN 243.1518

ARRIVAL OATE MAR. 24 1965 13 3Z 22.5

IN| IN| |NJ IN|
TIf'fE RAO VEL PTH

2J 48 36.9 6564.1 10.980 -3.JJ

21 54 4B.O 6556.3 10.986 -2.41
22 0 31.2 6550.9 10.991 -1.76

22 5 48.1 6547.4 10.994 -1.16
22 10 40.2 6545.4 10.996 -.61

22 15 9.2 6544.7 10.996 -.1l
22 19 16.8 6544.9 10.996 .34
22 23 4.9 6545.8 10.995 .76

22 26 35.1 6547.3 I0,994 1.14
222949.0 6549.1 10.991 1.49
22 32 48.0 6551.3 10.991 1.81

22 35 33.6 6553.6 10.989 2.11
22 38 7.0 6556.0 10.987 2.38

22 40 29.3 6556.6 10.984 2.63
22 42 41.5 6561.1 10.982 2.86

2244 44./' 6563,7 10.960 3.07
22 46 38.6 6566.2 10.978 3.27

22 48 E?.0 6568.7 10.976 3.45
_Z 50 7.6 657l,! 10,974 3.62

22 51 42.0 6573.4 10,972 3.78
22 53 10./' 6575.7 10.970 3.93

I



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 134

SX ,181908 SY

C3 -,859119 ECC

GHA 182.2461
LAUNCH GATE HAR

-.887382 SZ -.423650 OAO -2fi.06395 RAO 281.58481 RH

• 985894 sIR 12997.018 RCA 6544,6650 LTA -6.00000 GTA

LPH 275.7515
22,|965 TF 62.960

LNCH LNCH

A2'NTH TIHE PB

TRUE

93.00 2231 26.5 ?7.338
94.00 22 37 56.0 27.389

95.00 2243 54.2 27.440

96.00 22 49 22.6 27.480
97.00 22 54 23.2 27.511
98.00 22 58 58.0 27.534

99.00 23 3 9.0 27.551
100.00 23 6 58.3 27.564

101.D0 23 10 28.0 27.572
102.00 23 13 40.0 27.578

103.00 23 16 35.9 27.581
I04.00 23 19 17.4 27.583
105.00 23 21 46.0 27.583

106.00 23 24 3.0 27.582

107.00 23 26 9.5 27.581
108.00 23 28 6.6 27.579
109.00 23 29 55.3 27.576

110.00 23 31 36.3 27.573

111.00. 23 33 10.4 27.570
112.00 23 34 58.4 27.567
113.00 23 36 .6 27.563

114.00 23 37 17.7 27.560

INJ INJ INJ INJ INJ

LAT LONG TA RT AS( AZHTH

A_LV CUT C_' RANGE FROH 84.00 TO 92.00
23.59 306.70 -5. 338 107.56 106 • 40
23.13 306.61 -3.856 109.10 107.25

22.68 506.51 -2.492 110.50 108.10

22.23 506,38 -1.249 111.75 108.94

21.76 306.26 -.120 112.87 109.78

21.54 506.11 ._05 113.87 110.61
20.90 305.95 1.835 114.76 111.44

_0.47 305.78 2.680 115.55 112.27
20.04 305.60 3.447 116.24 113.09

19.61 305.41 4.144 116.85 113.9,1
19.19 305.21 4.780 117.39 114.73
18.77 3(35.00 5.359 117.86 115,55

18.35 304.79 5.888 118.27 116.37
17.94 304.57 6.373 118.62 117.19

17.53 304.34 6.818 118.92 118.00
17.12 304.11 7.226 119.18 1J8.82
16.72 303.87 7.603 119.39 119.64

16.32 303.62 7.950 119.57 110.45

15.98 503.37 8.271 119.71 121.27
15.53 503.12 8.569 119.82 122.09
15.14 502.86 8.845 119.91 182.91

14.76 302.59 9.102 119.96 123.72

404123.629 LAT 28.310600 LON 279.461800

14.00800 T6 667.5000 POt. 2
LOM 243.1518

ARRIVAL OATE HAR. 25 1965 14 22 23.2

INJ |NJ INJ INJ

TIlE RAO VEL PTH

22 42 34.0 6558,8 10.986 -2.65

22 49 3.5 655Z,0 10.992 -1.91
22 55 1.7 6547.7 10.995 -1.24

23 0 30.1 6545.4 10.997 -.62
23 § 50.7 6544.7 10.998 -.06

23 10 5.5 6545.1 10.997 .4fl
23 14 16.5 6546.3 10.996 .91

23 18 5.8 6548.2 10.995 1.33
23 21 35.5 6550.6 10.993 1.71

2324 47.5 6553.2 10.991 2.06
23 27 43.4 6tiff6.0 10.9_8 8.37
23 5024.9 6fi59.9 10.986 2,66

23 32 53.5 6561.9 10.983 2.98
23 35 10.5 6564.8 10.981 3.16

23 37 17.0 6567.7 • 10.978 3.38
23 39 14.1 6570.6 10.976 3.59

23 41 2.8 6573.4 10.974 3.77
23 42 43.8 6576.0 10.971 3.95

23 44 17.9 6578.6 10.969 4oll
23 45 45.9 658|.1 10.967 4.25

23 47 8.1 6583.5 10.965 4.39

23 4B 25.2 6585.8 10.963 4.52

I
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sx .385502 sv

C3 -._64647 ECC

GHA 183.2517
LAUNCH GATE

ATLAS CENTAUR/SURVEYL'W LUNAR TRAJECTORIES FOR J964-1966

-.82453! 52
• 985_03 SLR

HAR 23,1965

LNCH LNCH

AZHTH TIME

TRUE ANOMALY

95.00 25 23 55.9 27.356

96.00 2329 38.6 27.402
97.00 23 34 54.8 27.445

98.00 E3 39 46.Z 27.480
99.00 E3 44 14.4 LT/'.508

JO0.O0 23 48 2J.4 27.529
JOJ.O0 23 52 8.7 27.546

Z02.00 23 55 38.1 L_7.558
103.00 0 2 47.2 27.567
Z04.00 0 5 45.5 27.574

I05.00 0 B 30.4 27.578
106.00 O 11 3.| 27.58|

107.00 O 1324.7 27.383
108.00 O J5 36.4 27.583

109.00 0 17:38.9 27.583
110.00 O 19 33.2 27.582

11|.00 0 21 20.| 27.580

lIE.IX) 0 23 .2 27.579
11_.00 024 34.0 27.576

114.00 0 26 2.2 27.574

-.414]70 OAO -24.46705 RAO 295.05799 RH
I2996.426 RCA 6544.6650 LTA -6.00000 6TA

LPH 286.9267

TF 63,09!

INJ INJ INJ INJ INJ
LAT LONG TA RT AS( AZMTH

CUT OF" RANGE FROM 84.00 TO 94.00

22.70 306.43 -4.848 121.43 108.07
22.25 306.31 -3.550 122.75 108.91

21.80 306.19 -2.351 123.95 109.75
21.38 306.06 -1.253 125.03 110.59

20.9'2 305.91 -.250 126.01 11J .42

20.48 ]05.74 .667 126.87 112.25
20.05 305.57 1.506 127.65 113.08

19.62 305.39 2.273 12:8.34 113.90
19.19 305.19 2,976 1_B.96 114.73
18.77 304.99 3.620 129.50 115.55

18.35 304.78 4.212 129.98 116.37
17.94 304.57 4.756 150.40 117.19

17.53 _04.34 5,257 150.77 118.00
17.12 304.11 5.72'0 131.09 118.82

16.72 303.87 6.147 131.36 119.64
16.32 303.63 6,542 131.60 120.46

15.92 503.38 6,909 131.80 121.27
15.53 303.13 7.249 131.96 122.09

15.14 302.87 7.566 132.09 122.91
14.75 302.60 7,861 132.19 123,73

PAGE 135

404278.637 LAT 28.310600 LON 279.461800

14.00000 T6 667.5000 POL 2

LON 243.J51B

ARRIVAL 0ATE MAR. 26 1965 15 12 12.0

INJ INJ INJ INJ
TIME RAO VEL PTH

23 35 3.4 6556.3 10.988 -2.41
23 4046.1 6550.9 IO.992 ol.76

23 46 2.3 6547.4 10.995 -1.17
23 50 53.7 6545.4 10.997 -.62

23 55 21.9 6544.7 10.997 -.12
23 5928.9 6544,9 10.997 .33
24 3 16.2 6545.8 10.997 .75

24 6 45.6 6547.2 10.995 1.13
0 13 54.7 6549.1 10.994 1.4B

0 16 53.0 6551.2 10.992 1.80
0 19 37.9 6553.5 IO.990 2.09

022 10,6 6555.9 10.968 2,38
0 24 32.2 6558.4 10.986 2.61
0 26 43,9 6560.9 10.984 2.84

0 28 46.4 6563.4 10,982 3.05

0 _.7 I 6565.9 10.980 3.25
0 3227,6 6568.3 10.978 3.43

0 34 7.7 6570.7 10.976 3.60
0 35 41.3 6573.1 10.974 3;76

0 37 9.7 6575.3 10.972 3.90

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR. 1964-1966 PAGE ! 36

SX .fiT_J2fi Sv -.723_00 S?

C} -.905983 ECC .985125 SLR
GHA 184.2174

LAUNCH DATE MAR 25,196fl

LNCH LNO-I

AZMTH TIME

#

TRUE

99.00 0 9
100.00 0 14

lOJ.O0 0 19
lOZ.O0 0 23

103.00 0 27
J04.00 0 30
_05.00 0 34

106.00 0 37

107.00 0 40
J08.00 0 43

I09.00 0 45
|10.00 0 48

111.00 0 5(3
11_.00 0 52

113.00 0 54
114.00 0 56

-.385727 OAO -22.68891 RAO 308.32441 RH 403106.063 LAT _8.310600 LCN 279.461800

12991.98! RCA 6544,6650 LTA -6.00000 GTA 14.00000 TB 667.5000 POL 2
LPH 298.1387 LCM 243.1518

TF 63.445 ARRIVAL DATE MAR. 27 1965 16 | IJ.4

INJ INJ INJ INJ INJ INJ INJ INJ INJ
PB LAT LONG TA RT A_W_ AZHTH TIME RAO VEL PTH

ANOMALY CUT OF RANGE F/_3M 84.00 TO 98.00
55.7 27.313 20.99 305.71 -5.905 133.24 111.35 0 2| 3.2 6fl61.9 |0.98| -2.93

42.2 Z/'.349 20.55 305.57 -4.830 134.29 112.19 0 25 49,7 6556.2 10.986 -2.40

10.0 27.391 20.11 305.42 -3.819 135.26 113.03 O 30 17.5 6551.9 10.990 -1.90
20.1 27.427 19.67 305.26 -2.882 136.14 113.86 0 34 27.6 6548,8 10.992 -1.43

13.9 27.457 J9.24 305.09 -_.012 136.95 114,69 0 38 2|.4 6546.7 10.994 -|.00
52.4 27.482 18.81 304.90 -1.206 137.68 |15.52 0 41 59.9 6545,4 10.995 -.60

16.7 27.503 18.39 304.71 -.457 138.34 116.34 0 45 24.2 6544.8 10.996 -.23
28.0 27.520 |7,97 304.51 .238 138.94 117.17 0 48 35.5 6544,7 10.996 .12

27.3 27.534 17.55 304.30 .884 139.47 117.99 0 fiI 34.8 6fi4fi.! |0._J5 .44
15.4 27,545 17.|4 304,08 1.486 139,96 118.8I 0 54 _.9 6545.8 |0.995 .74
53.3 27.555 16.73 303.85 2.046 140.39 I19.63 0 57 .8 6546.7 10.994 1.02

21.8 27.562 16.33 303.61 2.568 140.77 120.4fl O 59 29.3 6547.9 |0.993 1.27

4|.6 27.568 |5.93 303.37 3.056 141.12 121.27 1 I 49.I 6549.3 |0.992 1.fi2
53.3 27.573 15.53 303.12 3.511 |4|.42 |L_'_.09 1 4 .8 6550.8 |0.990 1.74

57.7 27.577 15.14 302.87 3.938 141.68 122.9J I 6 5.2 6552.3 |0.989 1.95

55.3 27.579 |4.75 302.6| 4.337 141.9| |23.73 | 8 2.8 6554.0 10.988 2.|5
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ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTCRIES FOR |964-1966

sx ,733980 sv
C3 -. 972_:_9 ECC

GHA 185 .L_030

LAUNCH 0ATE MAR

-.588485 SZ -.33_.X}57 0AO -19.81941 RAO 3Z!.7783! RH
• 984034 SLR 12984.846 RCA 6544.6650 LTA -6.0(_ GTA

LPH 309.4629
26,1965 TF 63.94Z

LNCH LNO4
AZHTH T]FI_

dc

_t

_t

=1¢

IO7.00 I Z 16.2

108.00 1 5 49.3
109.00 1 9 11,4

llO.O0 ! z,_ 23.Z

III.00 I 15 25.3
ll2.O"J | 18 18.3
113.0_ ! 21 2.8

I14.00 I 23 _,4

IN! IN! |NJ |NJ IN!
f_ I.AT LONG TA RT ASC A214TH

TRUE ANCmL.V CUT OF RANGE FRO4 84,00 TO 106,00

27.320 17,65 304.10 -fi,746 145,73 117,93
27,343 ,17.24 303,89 -4,976 146,4! ,1J8,76

_/', 374 16.82 305,69 -4,240 147,05 119,58
27.402 ,16.41 305,47 -3,547 147,64 120,41

17.427 16.00 305.25 -?..895 J48.|7 12`1.24
_7.449 ,15.60 303.0,1 -_.._8,1 t48.66 1_.06

27.467 ,15.20 302.77 -J .703 149,11 |_.88
27,484 14.80 302,53 -1.J59 149,52 123.71

PAGE 137

400765,340 LAT Z_,310600 LGN _79,461800
J4,00000 T8 667.5000 POt. 2

LOM Z43.JSI8

ARRIVAL OATE HAR. 18 1965 J6 48 55.9

IN! _NJ IN! ZNJ
TJHE RAO VEL PTH

! 13 23.7 6561.0 10,979 -Z.65
! 16 56,8 6556°9 !0,982 -2,47

I 20 18.9 6553,6 10.985 -2.JO
! _3 30,7 6550.9 J0,987 -1.76

! 26 3Z.8 6548.8 10,989 -!,44
! 2925.8 6547.2 10.990 -I.13

I 32 10.3 6546,l 10.991 -.84

I 34 46,9 6545.3 10.992 -,57

I



ATLAS CENTAUR/SI_q_VEY_ LUNAR TRAJECTORIES F@R J964-|96_ PAG[ 138

sx .863239 Sy

C3 -I .D55069 ECC
GHA |86.l_?

LAUNCH DATE MAR

LNCH INCH

AZHTH TIME

@

#

#

_c

#

#

-.4230Z8 5Z

.98E677 SLR

27,1965

PB

-.27543B OAO -15.9B131I RAO 333.89296 RM 397500.285 LAT 28.3JO60D LON 279.461800

12975.962 RCA 6544.6650 LTA -6.00000 6TA 14.00000 TB 667.5000 POt. 2
LPH 520.9586 L_ Z4_.ifll8

TF 64.513 ARRIVAL DATE MAR. 29 1965 17 55 I9.Z

INJ |NJ ZNJ INJ INJ INJ INJ INJ INJ

LAT LONG TA RT ASC AZ_TPI TIME RAO VEL PTH

,_ TRUE ANOMALY OJT OF RANGE FRCI4 84.00 TO I|4.00

THE HGON DCES NOr _ THE 24:3.1fl18 HERIOIAN ON APR 6 1965

THE LUNAR DECLINATION IS _ATER THAN -JS.O OEGREES FROH lIAR 30 1965 THROUGH AI:_ I7 1_5

I
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sx -.537071 SY

c3 -1.1221363 ECC

(,HA 2135.9016
LAUNCH 0ATE APR

LNCJ-I LNCJ-I

A2_41H TINE

dk

S
_k

_k

:,k

Xk

dk

111,(30 ,17 58 30,4

,112,O0 ,1B I 45,9

115.00 18 4 48.4
114.[]0 `1B 7 44.7

ATLAS CENTAUR/'3URVEYOR LUNAR TRAJECTC_IES FOR 1964-J966 PAGE _39

-.784039 .SZ -.3JIJBB OAO

.9B1577 SiR 1Z968.759 RCA

15.1965

|NJ |NJ

P6 LAT LONG

-J8.|3085 RAO 235.58863 RH 397711,941 LAT _t'.310600 LON Z79.461300

6544,6650 LTA -6.00C_ GTA J4,00000 T6 567.51900 POL E

LPH 209.3865 LO_4 ?43.iSIS

TF 64.204 ARRIVAL DATE APR, |B 1965 9 44 32,4

|NJ `1NJ INJ INJ INJ INJ INJ
TA RT AS( A?HTH T,1HE RAD VEL PTH

TRUE ANONALV CUT Or RANGE FRO< 84.00 TO H0.00
27.3,12 J6.06 303.,14 -5.8_3 59.24 J21.2!

2"t. 3_5 ,15.66 302.9| -5.I4B 59.8_ 122.0_

2"/',_=4 ,15,25 _0"Z,68 -4,49'Z 60,36 122,86

L:_', _P:JO ,14o85 _I02,45 -3°872 _00,86 |_io 69

IB 9 37.9 6561,5 10.972 -2,89

|B |2 51,4 6557,8 10,975 -Z,55
18 15 55,9 6554,6 J0,977 -2.23

18 18 52,2 6552.1 J0,gi_ -1.92

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 140

sx -.335837 sY

¢3 -J,025696 ECC

GHA 206,8873

LAUNCH OAT_ APR

-.866761 57 -.36_700 OAO

,983159 5LR 12979,113 RCA

16,1965

LNCH LNCH

AZMTH TIME

IO2.OO IB 44 3.9
103.00 18 48 16,6
104.00 18 5_ 14.1

105.{30 18 55 57,4
IO6.OO 18 59 27.5

IO7.00 19 2 45.2
108.OO 19 5 51.4

109.00 19 8 47.O
llO.O0 19 II 32.7

I11.00 19 14 9,3
112.00 19 16 37.4

113.00 J9 J8 57.5
114.00 19 21 |0,4

-Z|.63547 RAO _48._2053 RH 396770.293 LAT 28.310600 LON 279.461800
6544,6650 LTA -6.00000 GTA 14,00(_ TB 667,5000 POt. 2

LPH 221.2160 LC_ 243.15|B
TF 63.637 ARRIVAL 0ATE APR, 19 1965 lO 3} 23,5

INJ INJ INJ INJ INJ INJ INJ INJ INJ

PB LAT LCNG TA RT ASC A2'MTH TIME RAO VEL PTH

TRUE ANOMALY CUT Or RANGE FROM 84.00 TO lOI.O0
27.328 19.71 305.16 -5.383 73.67 113.83 1B 55 11.4 6559.0 10.978 -2.67

27.366 19.Z8 305.00 -4.438 74.56 114.66 18 59 24.1 6554.4 10.982 -2.20
27.402 18.85 304.83 -3.552 75.38 115.49 19 3 21.6 6550.9 10.985 -1.76

27.433 18.42 304.64 -2.726 76.13 116.32 19 ? 4.9 6548.3 10.987 -1.35

27.459 17.99 304.4§ -|.955 76.81 ||7.15 19 I0 35.0 6546.6 10.989 -.97
27.481 17,58 304.25 -1.236 77,44 117,98 19 13 52.7 6545.4 10.990 -.61
27,500 17,16 304.03 -.564 78,00 116.80 19 16 58.9 6544.8 10.990 -,28

27.5J6 16.75 303.61 .065 78.51 119.6_ 19 19 54.5 6544.7 10.990 .03

27.529 16.34 303.58 .652 78.98 120.44 19 2"Z 40.2 6544.9 10.990 .32
27.540 15.94 _03.35 |.203 79.40 121.E6 19 _5 16.8 6545.4 10.990 .60

27.550 15.54 303.10 1.719 79.77 122.08 19 27 44.9 6fi46.I 10.989 .85
27.557 15.15 302.85 2.203 8.0.10 122.90 19 _0 5.0 6547.1 10.988 1.09

27.563 14.76 302.59 2.658 80.40 123.73 19 3_ 17.9 6548._ 10.987 1.32
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966

sX -.122_392 SY -,905234 S_

C3 -.941433 ECC ,9H4543 5LR

GHA 207.6729

LAUNCH CATE APR |7,|965

LNCH LNCJ4

AZNITH TIME_

W_

_w

TRUE ANOIqALY CUT C¢"

96.O0 19 33 57.7 27.355

97.00 19 39 23.9 27.396
96.00 19 44 26.1 27.439

99.00 19 49 5.6 L_.473
100.00 19 53 14.1 27.501

Z01.DO 19 57 23.Z 27.522
102.DO 20 I 4.4 27.540

I03.00 20 4 29.1 21',553
104.00 20 7 38.8 27.563

105.00 20 I0 34.8 27.570
106.00 20 13 18.4 17.576

107.00 20 15 50.5 27.579
108.00 20 |8 12.2 27.582
109.00 20 20 24.6 27.583

|IO.DO 20 LP'Z_B.E 27.583
Ill.DO 20 24 24.J 27.583

lIE.DO 20 26 12.8 27.58Z
1|3.DO 20 E7 54.9 27.581

114.00 20 E9 31.0 27.579

PAGE 141

-.406995 0AO -24.01621 RAO 16E.31865 RId 400L;_3.867 LAT 28.310600 LCN 279.461600
129_B,174 RCA 6544.6650 LTA -6,OOOOO GTA 14,00000 TB 667,5000 POt. Z

LPH Z32.8150 LOM 243.151B
TF 63.185 ARRIVAL 0ATE APR. 2'0 1965 J1 23 18.3

INJ INJ INJ INJ INJ

L.AT LONG TA RT ASC A21_TH

RANGE FRO4 B4.0D TO 95.00

_.27 _06.26 -4.923 8B.26 108.89

21 .B2 306.14 -3.690 89.50 109.74
21.37 306.01 -2.545 90.64 110.58

20.93 305.87 -1.494 91.66 111.41
20.49 3(:]5.72 -.529 9_.59 112.24

_0.06 305.55 .358 93.42 113.07
19.63 305.37 1.172 94.16 113.20

19._0 305.18 1.92D 94.83 114.72
18.78 304.98 2.609 95.42 115.54
18.36 304.77 3.243 95.95 116.36

17.94 304.56 3.829 96.42 117.18
17.63 304.34 4.369 96.84 118.00

J7.12 504,11 4.868 97,_0 118.82
16.72 503,87 5.331 97.52 119.64

16.32 303,63 5.760 97,79 120.46
15.9"4 303.39 6,159 98,03 121,27

15.52 303,13 6.530 98.23 122.09
15.13 302.87 6.876 98.40 122.91

14 .Tfl 302.61 1.198 98.53 123.73

INJ INJ ZNJ INJ

TIME RAO VEL PTH

19 45 5.2 6556.7 10.964 -2.44
19 50 31.4 6551.4 10.988 -1.83

19 55 33.6 6547°9 10.991 -1.26
20 0 13.1 6545,8 10.993 -.74

20 4 31,6 6544.8 10.994 -.26
20 8 30,7 6544.7 |0,994 .16

20 12 11.9 6545.3 10.993 .58
20 15 36.6 6546,5 10.99"4 .95
20 18 46.3 6548.0 10.991 1.29

20 21 42.3 6549.9 10.990 3.61
2024 25.9 6551.9 10.988 1.90

20 26 58.0 6554.| 10.986 2.17
20 29 19.7 6556.4 10.984 2.42

20 31 32.1 6558.7 10.982 2.64
20 33 35.7 6561.1 10.980 2.86

20 35 31,6 6563.5 10.978 3.06
20 3720.3 6565.8 10.976 3.24

20 39 2.4 6568.1 10.974 3,41
20 40 38.5 6570.4 10.972 3.57



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTORIES Fc_R |964-1966

sx .0939_0 sY
c3 -.8_Z1_3 ECC

GHA 20_.8586
LAUNCH OATE APR

LNO'I LNCH
AZHTH TIHE

-._00]17 57 -.425390 OAO -25.J7536 RAO 275.96058 RH

.965515 SIR ]2994.534 RCA 6544.6650 LTA -6.00000 GTA
LPH 244.2287

18,1965 TF 62.935

IN] IN] IN] IN] IN]
P8 LAT LCNG TA RT A_ AZNTH

* TRUE ANC_LY CUT OF RANGE F/_H 84 .DO TO 92.D0
93.00 20 24 50.4 27.363 23.58 306.73 °4.766 102.46 J06.41

94.00 20 31 17.8 27.411 23.12 306.63 -3.295 103.99 107.26
95.00 20 37 13.3 27.459 22.67 306.53 -1.944 105.37 108.1|

96.00 20 42 38.8 27.495 22.22 306.41 -.716 106.61 108.95
97.00 20 47 36.1 27.523 21.78 306.27 .399 107.72 109.78

98.00 20 52 7.4 27.544 21.34 306.12 1.409 108.70 IIO.61
99.00 20 56 14.8 27.559 20.90 305.96 2.324 109.57 ||1.44

100.00 21 0 .5 27.569 20.47 305.78 3.153 110.34 |12.27

101.00 21 3 26.6 27.576 20.04 305.60 3.905 111.02 113.09
102.00 21 6 35.0 27.581 19.61 305.41 4.589 111.61 113.91

103.00 21 9 27.4 27'7.583 19.19 305.21 5.210 112.13 114.73
104.00 21 12 5.6 27.583 18.77 305.00 5.776 112.58 115.55
105.00 21 14 30.9 27.583 18.35 304.79 6.293 112.98 116.37

|06.00 21 16 44,7 27.581 |7.94 304,57 6.766 113.32 117.19
107.00 21 18 48.3 27.579 17.53 304.34 7.200 113.60 |18.00

I08.00 21 20 42.5 27.576 17.12 304.10 7.598 113.85 118.82
109.00 2] 22 28.4 27.573 16.72 303.87 7.964 l]4.0fi 119.64

1]0.00 2] 24 6.9 27.570 16.32 303.62 8.302 |]4.22 120.45
111.00 21 25 38.5 27.566 15.93 303.37 8.614 114.35 |21.27

112.00 21 27 4.0 27.562 15.53 303.]| 8.903 114.45 I22.09
113.00 21 28 24.0 27.559 15.15 302.85 9.171 114.53 122.91

114.00 2J 29 39.0 27.555 14.76 302.59 9.421 114.57 123.72

PAGE 148

402764.|80 LAT 28.3|0600 LOIN 279.461800
14.00000 T8 667.5000 POt. 2

L(_q 243.|5|8
ARRIVAL DATE APR. 81 1965 ]2 13 47.5

INJ INJ INJ INJ

TIHE RAO VEL PTH

20 35 57.9 6555.9 10.987 -2.37
20 42 25.3 6550.0 10.992 -].64

20 48 20.8 6546.5 10.995 -.96
20 53 46.3 6544.9 10.997 -.38

20 58 4_.6 6544.7 10.997 .20
2I 3 14.9 6545.6 1C.996 ,'tO

21 7 22.3 6547.3 10.994 1.15
21 1! 8.0 6549.6 10.993 1.56

2| 14 34.| 6552.2 10.990 1.94
21 17 42.5 6555.1 10.988 2.28

2| 20 34.9 6558.1 10.985 2.59
21 23 13.! 6fl6l.Z 10.983 2.87
2! 25 38.4 6564.3 |0.980 3.12

2! 27 52.2 6567.4 10.978 3,36
21 29 55.8 6570.4 ]0.975 3.57

2| 31 50.0 6573.3 ]0.973 3.77
21 33 35.9 6fi76.1 10.970 3.95

21 35 14.4 6578.9 10.968 4.12
21 36 46.0 6581.5 10.966 4.28

21 38 11.5 6584.0 10.964 4.42
21 39 31.5 6586.5 10.962 4.55

2| 40 46.5 6588.8 |0.960 4.68
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ATLAS CE",IT.:_UR/SURVEY,-,R LUNAR TRAJECTORIES FOR J964-J966

Sx .30329_ SY

C3 -.660477 ECC

GHA 209.6442
LAUNCH OATE APR

LNO4 LNO'I
AZHTH TIHE

-._53404 ,_ -.423923 OAO -25.08_52 RAO 2_9.56515 RH

.965572 SLR 12996.669 RCA 6544.6650 LTA -6.(._OOO GTA
LPH Z5fi.srJ61

J9,1965 IF 6_.958

INJ INJ INJ INJ INJ

PB LAT LONG TA RT AS(. A2'HTH

84.00 TO _F_.O0
27.341 Z3.fi9 306.70 -5.253 1;fi.63 106.40

27.393 23.13 306.61 -3.773 117.16 107.25
27.445 22.68 306.51 -2.410 118.56 JO_3.JO

27.483 22.Z3 306.39 -l.J70 119.81 108.94
27.513 21.78 306._6 -.043 1_D.93 109.78

27.536 21.54 306.11 ,979 121.93 110.61
27.552 _0.90 305,95 J.907 122.8| 111.44

27.565 20.47 305.78 2.749 123.60 |IZ.2?
27.573 20.04 305.60 3.514 124.29 ||3.09

27.578 19.61 305.41 4.209 124.90 113.9J
27.582 19.19 305._1 4.842 125.43 J14.73
27.583 18.77 305.00 5.419 125.90 115.55

27.583 18.35 304.79 5.947 126.30 116,37
27.582 17.94 304.57 6.430 126.65 J|7.19

27.58l 17.53 304.34 6.872 126.95 lJ6.OO

27.578 17.12 _04.1! 7.279 127.21 118.82
27.576 16.72 303.87 7.654 127.42 |19.64

27.573 J6.32 303,6E 8.0013 J27.60 120.4§
27.569 15.92 303.37 8.319 127.74 121.27

27.566 15.53 _03.12 8.616 127.85 122.09
27.563 15.14 302.86 8.890 127.93 122.91

27.559 14.76 302.59 9.146 127.96 123.72

_t

:¢

* TRUE ANOMALY CUT OF RANGE FK_I4
93.00 81 13 30.8
94.OO 2l 2O .0

95.00 2! 25 57.8

96.00 21 3! 25.7
97.00 21 36 25.8

98.00 21 40 60.0
99.00 21 45 !0.4

!00.00 21 48 59.1
!O!.O0 21 52 ZB.2

102.00 2l 55 39.6
!03.00 2! 58 34.9

!04.00 22 I 15_9
105.00 22 3 44.0

IO6.00 22 6 .4
107.00 L>Z 8 6.5

I08.00 22 10 3.1
109.00 22 !! fl1.3

110.00 22 13 31.9
!l!.00 22 lfl 5.6

112.00 22 16 33,1
|!3.00 22 J? 55.0

114.00 22 19 11.8

PAGE J43

404076.14J LAT ZB.3JO60D LON 279.46]B00
14.13{3000 T6 667.5000 POt. 2

LOH _43.!518
ARRIVAL CATE APR. 22 !965 !3 4 7.6

INJ INJ INJ INJ

TIHE RAO VEL PTH

21 24 38.3 6558,3 10.966 -2.61

2! 31 7.5 655!.7 10.992 -!.87
21 37 5.3 6547.5 10.995 -l.20

21 42 33.2 6545.3 !0.991 -.58
21 47 33.3 6544.7 10.998 -.02

21 52 7.5 6545.1 |0.997 .49
21 56 17.9 6546.5 10.996 .gfi

22 0 6.6 6548,4 10.995 1.36
22 3 35.7 6550.8 10.993 1.74

22 6 47.1 6553.4 10.990 2.09

22 9 42.4 6556.3 10.988 2.40
22 12 23.4 6559.2 10.965 2.69
22 14 51.5 6562.2 10.983 2.95
22 17 7.9 6565.2 10.980 3.J9

22 19 14.0 6568.1 10.978 3.41

22 21 10.6 6571.0 10.976 3.6!
2222 58.8 6573.7 10.973 3.80

22 24 39.4 6576,4 !0.97l 3.97.
22 26 13.| 6579.0 10.969 4.13

22 27 40.6 6581.5 10.967 4.28
22 29 2.5 6583.9 10.965 4.4|

22 30 19.3 6586.2 |0._3 4._4



ATLAS CENTAURISURVEYO_ LUNAR TRAJECTC_IES FC_ 1964-Z966 PAGE 144

sx .497750 Sv

C3 -._777_9 ECC

GHA 210,8299
LAUNCH OATE APR

LNCH LNCH

AZHTH TII4E

96 .OO

97.00
98.00

99.00
200.00
10| .IX]

I02.00
103.00
104.00

I05.00
106.00

107.00
108.00

109,00
110.00

111.00

122.00
113.00
114.00

-.767945 52

.9855d8 $LR

20,1965

PB

-,403]19 OAO -23.77332 RAO 30_.9496| RH 404024.246 LAT 28.3J0600 LCN 279.461600

]2995.009 RCA 6544.6650 LTA -6.00000 GTA 14.00000 TB 667.5000 POt. 2
LPH 266.7281 L(_4 243.1518

TF 63.235 ARRIVAL OATE APR. 23 1965 13 53 55.4

INJ INJ INJ INJ INJ INJ INJ INJ |NJ
LAT LCNG TA RT A.T_ AZNTH TIHE RAO VEL PTH

, TRUE AM._IALY CUT OF RANGE FRO4 84.00 TO 95.00

22 0 43.3 27.306 _Z._ 306.2| -6.045 127.96 108.87 22 I| 50.8 6562.8 10.982 -3.00
22 6 14.5 27.350 21.84 506.10 -4.791 129.23 |09.72 22 17 21.9 6556.0 10.987 -2.58

22 11 21.9 27.399 21.39 305.97 -3.62! 130.39 110.56 22 22 29.4 655! .2 !0.991 -1.80
22 16 7.0 27.439 20.94 305.84 -2.544 131.44 111.40 22 27 !4.5 6547.9 !0.994 -1.26

2'2 20 31.2 27.472 20.50 _05.69 -1.552 132.40 112.23 22 31 58.7 6545.9 !0.996 -.77
22 24 36.1 27.498 20.07 305.52 -.640 133.26 113.06 22 35 43.6 6544.9 !0.997 -.32
22 28 23.2 27.519 !9.63 305.35 .199 134.03 113.89 22 39 30.7 6544.7 10.997 .|0

22 31 53.7 27.536 !9.21 305.16 .972 134.72 114.72 22 43 1.2 6545.1 10.997 .48
22 35 9.2 27.549 J8.78 304.97 !.685 135.55 1|5.54 22 46 16.7 6546.1 10.996 .84
22 38 10.9 27.559 18.56 _04.76 2.342 135.90 116.36 22 49 !8.4 6547.4 10.995 1.!6

22 40 59.9 27.567 !7.95 304.55 2.949 136.39 117.18 22 52 7.4 6549.0 10.993 1.46
22 43 37.4 27.573 !7.53 304.33 3.510 136.83 118.00 22 54 44.9 6550.8 10.992 1.74

22 46 4.3 27.577 17.12 _04.11 4.030 137.22 118.82 _ 57 11.8 6552.7 10.990 2.00
22 48 2!.7 27.580 !6.72 303.87 4.512 137.56 319.64 22 59 29.2 6554.7 !0.988 2.24

22 50 30.2 27.582 !6.32 303.63 4.959 137.86 120.46 23 I 37.7 6fifi6.9 !0.981 2.46
22 fie 30.7 27.583 15.92 303.39 5.376 158.11 121.27 23 5 38.2 6559.0 !0.985 2.67

22 54 23.8 27.583 15.52 303.!3 5.763 138.33 12"2.09 23 5 31.3 656!,1 10.983 2.86
22 56 10.2 27.583 !5.13 502.87 6.124 158.52 122.91 23 7 17.7 6563.3 10.981 3.04

22 fit 50.5 27.582 14.75 302.61 6.462 158.?_ 123.73 23 8 58.0 6565.4 10.979 3.2!

I

I
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I
I
I
I
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I
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I
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I
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I
I
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ATLAS CENTAUR/:SU_VEYOR LUNAR TRAJECTORIES FOR J964-1966 PAGE 145

SX .669_B3 Sv

C3 -.926_72 [CO
(,HA 211.8155

LAUNCH OATE APR

LNCH LNO4

A2'NTH TII4E

_TRUE
103.00 22 53

I04.00 2"Z 57
J05.00 23 J

106.00 E3 4
107.00 23 8
I08.00 23 I|

109.00 E3 14
110,00 _3 |1

111.(30 23
l|E.O0 E3E_

113.00 _3 24
lJ4.00 23 Z7

-.647201 SZ
• 984782 SLR

El .1965

-.363850 0_3 -71.3368Z RAO 315.9666! RH 402649.2!5 LAT 28.3J0600 LON ?79.46JB00

129_9.736 RCA 6544.6650 LTA -6.00000 GTA 14.00000 TB 667.5000 POL 2
LPH 277.98!2 LCM 243.15JB

TF 63.689 ARRIVAL OATE APR. 24 !965 |4 4J 39,B

IN! IN! IN! IN! IN! IN! IN! IN! IN!

P(3 LAT LONG TA RT ASC AZHTH TIHE RAg VEL PTH

ANONALY(_UTOF' RANGE FRCI4 84.00 TO!0_,OO
30.J 27.327 19.29 304.96 -5.614 |40.9"_ ||4.65 23 4 37.6 6560.3 JO.961 -2.79
32.5 27.354 18.87 _(34.7B -4,7|9 141.76 115.48 23 B 40.0 6555.7 J0.965 -2,34

_.7 23%389 18.44 304.60 -3.871 142.53 116.3! 23 1228.2 6552.1 !0.988 -1.92

55.7 27.4_0 |8.Ol 304.41 -3.079 |43.24 117.14 23 J6 3,2 6549.4 10.99J -1,53
lB.2 27.446 J7.59 304.2"Z -Z.338 143.89 117.97 23 19 25.7 6547,4 10.992 -1.16
29.2 27.469 17.18 304,0J -1.645 144.48 118.79 23 2"Z 36.7 6546.0 10.994 -.82

29.5 27.488 16.76 303.79 -.997 |45.0| |19.61 23 25 37.0 6545.2 10.994 -.49
19.8 L:_'.505 16.36 303.56 -._0 |45.50 |20.44 23 28 27.3 6544.7 10.995 -.19

.8 27.519 15.95 303.33 .178 145.94 121.26 23 3J 8.3 6544.7 IO.995 ,09
33.3 27.530 15.35 _03.09 .7|2 146,33 1_'_.08 23 33 40.8 6544,9 10.994 .35

57.7 27,540 15.16 30"Z.84 1.213 |46.69 122.90 23 36 5.2 6545.4 10.994 .60
14.7 _7.549 14.77 302.56 1.683 147.00 J23,72 23 38 L>Z.2 6546.| 10.994 .84

I



ATLAS CENTAUR/SCRVEVOR LUNAR TRAJECTORIES FOR 1964"1966 PAGE ]46

SX

(:3

GHA

LAUNCH OATE

LNCH

AZNTH

¢=

d¢

=¢

• 812571 SV -,495266 SZ -.307310 0AO -17,89721 RAO 328.63750 RH 399974,535 LAT 28,310600 LGN 279,46!800

-I.0002_! ECC .983577 5LR ]2"381,657 RCA 6544,6650 LTA -6.0OO00 GTA I4,00000 18 667,5000 POt. 2

212.6012 LPH 269,3556 LOll 243.|518

APR 22,1965 TF 64,238 ARRIVAL 0ATE APR. 25 1965 15 28 I1.6

INJ INJ

PI3 LAT LCNG

LNCH [NJ ZNJ INJ INJ _NJ

TIHE TA RT ASC A214TH TIHE RAO

TRUE ANOHALYOUTCF RANGE FRO4 84,00 TO|II.00

IIZ.OO 23 43 44,9 27,303 I5,67 }02,69 °6,I0! 152,43 1_.03 6563,1

lJ3.OO 23 46 52,| 27,3L_'Z 15,Z8 _O2.65 -5,_46 I52,97 ILP_,65 6559,4

Jl4.OO 23 49 50,9 27,3.50 I4,_ JO2,4| -4,_I5 J53,48 I23,68 6556,!

THE I,_CNCOESNOT _ T/-_ 243.|518 FF.RIOIANONHAV 5 196§

THE LUNAR OECLINATION|$ GREATER THAN -IS.00EGREE$ FROHAPR 26 !965 TH_"UGHHA¥ I4 I965

INJ

VEL

INJ

PTH

23 54 52,4 10.976 -3.03

23 57 59,6 J0,979 -2,'/0

24 0 56,4 10,962 -2,39

I
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ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTCRIE$ FL"R 1964-i966

SX -.61257I SY

C3 -I.134_69 ECC

(,HA 232.5141

LAUNCH DATE MAY

LNCH LNCH

AZMTH TIME

PAGE " ,147

-.737967 ,T,Z -.2d3179 OAO -J6.44706 RAO _.1.30464 RM 392613.949 LAT 2_.}JOGOO LON 779.46IB00

.9_1}67 ,SiR J2967.3_6 RCA 6544.G650 LTA -6._3c._ GTA J4.D[]OO0 TB 667.5000 POt. Z

LPH |71.1660 LOM 743.1518

12,1965 TF 64.448 ARRIVAL DATE MAY 15 1965 7 37 I_._

INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC AZMTH

TRUE ANOMALY OUT OF" RANGE FROM 84.00 TO Jl4,_

INJ INJ INJ INJ

TIME RAD VEL PTH

I



ATLAS CENTAUR/SLRVEYC'_ LUNAR TRAJECTC'_I£$ FC_ 1964-1966 PAGE _48

sx -.420372 SV

C3 -|.04_6|| ECC

GHA 233.4998
LAUNCH OATE HAY

LNCH LNCH

A2'HTH TIHE

*TRUE
_05.OO 16 36

106o00 16 39
107.00 16 4_

108.00 16 47
109.00 J6 50

II0.00 16 53

111.0(3 16 56
112.00 16 58
113.00 J7 l

114.00 17 4

-.837_66 SZ -.348236 OAO -20.37944 RAO _43.35629 RH 396074.816 LAT 28.3J0600 LC_I _79.461800
.9_27_3 SLR 12976.650 RCA 6544.6650 LTA -6.000(_ GTA 14.00000 T8 667.5000 PC_

LPH J89.9094 LCN 243.1518
13,|965 TF 63.85J ARRIVAL OATE HAY ]6 1965 B 25 26,1

INJ INJ INJ INJ INJ INJ INJ INJ INJ

I:_ LAT LCNG TA RT AS(.. A2'I4TH TII4_ RAO VEL PTH

ANOHALYOUTG_RANGE FRGH 84.00 TO I04.[]O

8.6 27,308 18.47 _04.53 -5.792 67.58 116.29 16 47 16.1 6561.3 10.975 -2.61

56.2 L_t.344 18.05 304.54 -4.943 68.35 117.12 16 51 5.7 6556.8 |0.979 -2.45
35.2 27,378 17.62 304.15 -4.143 69.07 117.95 16 54 42.7 6553.2 10.982 -2.Off

.6 27,408 17.20 303.9fi -3.392 69.72 118.77 16 58 8.1 6550.4 10.984 -|.68
15.0 27,434 16.79 _O3.74 -2.688 70.33 119.60 17 | LPZ.5 6548.2 10,986 -1.3_

19.2 27.457 16.38 _03.52 -2.0_7 70.87 12_.43 17 4 26.7 6546.7 J0.987 -|.00
I3.8 27.476 15.97 2E73.29 -1.406 7|._8 121.25 17 7 21._ 6545.6 10.988 -.70

59.5 27.493 15.57 ,,_03.05 -.6_ 71.83 |L_.07 17 |O 7.0 6545.0 J0.989 -.41
_6.B 27.506 15.17 _02.61 -.273 72.24 1L_'Z.89 17 12 44.3 6544.7 10.989 °.14

6.4 27.5L_0 14.78 _02.56 .244 72.62 123.72 17 15 13.9 6544.7 10.989 .12

I

I
I
I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTGRIES FOR 1964-|966

SX -.22029fi SY

C3 -.966652 ECC
GHA 234.4854

LAUNCH OATE MAY

-.8943/8 52-- -.394931 0AO -23.26170 RAO 256.76756 RH

.984/29 SLR |_985.46| RCA 6544.6650 LTA -6.00000 GTA

LPH 201.6053
14,1965 TF 63,336

LNCH LNCH

AZHTH TIHE

_t

s

_= TRUE ANO4ALV

97.00 17 20 39.1

9B.OD /7 2fi 56.7
99.00 17 30 5Z,5

100.(30 17 35 27.9
I01 .(30 17 39 44.Z

IOZ.O0 17 4_ 4Z.7

103.00 17 47 24.8
104.130 17 50 ill.6
105.00 |7 54 4.4

106.00 17 57 4.4
|07.00 17 59 52.6

lOB.O0 18 2 29.9
109,00 18 4 57.3
110.00 18 7 lfl,fi

111,00 |8 9 25,4

112.00 18 11 27,6
113.00 18 13 L_.7

114.00 18 15 11,3

ZNJ IN| IN| IN| IN|
PB LAT LONG TA RT AS(. A2_TH

CUT OF RANGE FRCN 84.130 TO 96.00
27.297 EI,85 306.04 -6.197 8J .23 109.70

27.341 21.41 305.92 -4.995 82.44 110.54
27.389 20.96 305.79 -3.871 83.54 111.38

27.429 20.52 305.64 -2.832 84.55 112.24
27.462 20.08 305.49 -1.872 85.46 113.05

27.488 19.65 305.32 -.966 86.29 113.88
27.510 19.24 305.14 -.166 87.04 114.71
27.fl28 18.79 304.95 .591 87.71 115.53

27.542 18.37 304.75 1.292 88.32 116._6

27.553 17.95 304.54 1.941 88.86 117.18
27.562 17.54 304.32 2.543 89.35 118.00
27.569 17.13 304.10 3.102 89.78 118.82

27.574 16.72 303.8"/ 3.67.1 90.16 119.64
27.578 16.32 303.63 4.104 90.50 1;E0.46

27.580 15.9"4 303.38 4.554 90.80 121.27

ZT. 582 15.52 303.13 4.974 91.06 124.09
L_.fi83 lfl.13 302.87 5.366 91.29 124.91
27.583 14.75 302.61 5.733 91.48 123.73

PAGE 149

399250.699 LAT 28.3|0600 LON 279.461600
14.00_0 T8 667.5000 P_ Z

LOM 243.|518

ARRIVAL OATE HAY ]7 1965 9 J5 .l

IN| IN| IN| IN|
TIHE RAO VEL PTH

17 31 46.6 6563.7 10.977 -3.07

17 37 4.2 6557.0 10.982 -2.48
17 4_ .0 6fi52.J 10.987 -1.92

17 46 35.4 6548.6 10.990 -J.40
!7 50 5|.7 6546.4 10.991 -.93

17 54 50.2 6545,1 10.992 -.49
|7 58 32.3 6544.7 10.993 -.08
18 I 59.! 6544.8 10.993 .29

18 5 11.9 6545.5 10.992 .64

18 8 11.9 6546,5 10.991 .96
|8 11 .1 6547,9 |0.990 1.26
|8 13 37.4 6549,4 10.989 1.54

J8 16 4.8 6551.2 10.987 1.80
18 18 23,0 6553,0 10.986 2.04

18 20 32,9 6554.9 10.984 2.26
18 24 35.! 6556°9 10.983 2.47

18 24 30.2 6558.9 10.981 2.66
18 26 18.8 6560.9 10.979 2.84

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECT_|E$ F'c.%_1964-1966 PAGE J50

sx .006784 SY

C3 -.899208 ECC

CHA 235.47|0
LAUNCH GATE MAY

-.906646 ,SZ -.421_38 OAO -24.9§071RAO 270.42868 RH 401914._87 LAT 28.310200 LON 2?9.461800
.985236 SLR 12992.710 RCA 6544.6650 LTA -6.00000 GTA 14.00000 TB 667.5000 POL 2

LPH 213.1647 LCM 245,1518
15,1965 I"F 62.985 ARRIVAL OATE MAY 18 1965 JO 5 33.9

LNO,4 LNCH ]NJ [NJ INJ |NJ JNJ
A2"NTH TZHE I:_ LAT LCNG TA RT AS(: A2'HTH

TRUC ANOMALY CUT CF' RANGE FRO4 84.00 TO 92.00

93.OO 18 12 37.6 27.324 23.59 306.69 -5.67| 95.89 J06.39
94.OO 18 19 9.2 27.376 23.14 306.59 -4.181 97.44 107.24

95.00 18 25 IO.0 27.429 22.68 306.50 -2.805 98.85 108.09
96.OO 18 30 4|.4 27.471 22.23 306.38 -1.550 J00.12 108.94

97.OO 18 35 45.2 27.504 21.78 306.25 -.407 J0J.26 109.78
98.00 18 4023.3 27.528 21.34 306.10 .632 102.27 110.61
99.6)0 18 44 37.9 27.547 _3.90 305.95 1.577 103.18 111,44

100.00 18 48 30.8 L_/'.560 20.47 _05.77 2.435 103.98 112.26
;O1.00 18 52 4.0 27.570 20,04 305.59 3,216 104,69 113,09

1OZ.00 18 55 19.5 27.576 19.61 305.40 3.927 105.32 113.91
I03.00 18 58 18.9 27.581 19.19 305.21 4.575 J05.87 114.73
I04.00 19 1 3.8 27.583 18.77 305.00 5.167 J06.35 J15.55

105.00 19 3 35.6 27.583 18.35 304.79 5.708 106.77 116.37
106.OO 19 5 55.6 27.583 17.94 304.57 6.204 107.14 117.19

107.00 19 8 5.2 27.58E 17.53 304.34 6.660 107.45 118.00
I08.00 19 10 5.2 27.5B0 17.12 304.11 7.079 107.72 118.82

109.00 19 11 56.5 27.577 16.72 303.87 7.465 107.95 119.64

110.00 19 13 40.2 27.574 16.32 303.62 7.8LP,3 108.13 120.45
I11.00 19 15 16.8 27.571 15.92 303.37 8.151 108.29 121.27

112.OO 19 16 47.1 27.568 15.53 303.12 8.457 108.41 122.09

113.00 19 18 11.6 27.564 15.14 302.86 8.741 108.50 122.91
114.OO J9 19 30.9 27.561 14.76 302.59 9.005 108.57 123.72

INJ INJ INJ INJ

TIME RAO VEL PTH

18 23 45.1 6560.6 10.982 -2.81
18 30 16.7 6553.3 J0.989 -2.08

18 36 17.5 6548.6 10,993 -1.39
18 41 48.9 6545.9 10.995 -.77

18 46 52.7 6544.8 10.996 -.20
18 51 30.8 654A.9 10.996 .31
18 55 45.4 6545.9 10.995 .78

18 59 38.3 6547.6 10.993 1.21
19 3 11.5 6549.8 10.992 1.60

19 6 27.O 6552.3 10.989 1.95
19 926.4 6555.O IO.987 2.27
19 12 1J.3 6557.9 10.985 2.56

19 14 43.1 6560.8 10.982 2.83
19 17 3.1 6563.7 10.980 3.08

19 19 12.7 6566.7 10.977 3.31
19 21 12.7 6569.5 10.975 3.51
19 23 4.0 6572.3 10.973 3.70

19 24 47.7 6575.0 10.970 3.88
19 2624.3 6577.6 10.968 4.05

19 27 54.6 6580.2 10,966 4.20

1929 19.1 6582.6 |0.964 4.34
19 30 38.4 6584.9 I0._2 4.47
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ATLAS CENTAUR/SURVEY_,_ LUNAR TRAJECTORIEs FOR 1964-1966

SX .220729 SY -.876136 .SZ
C3 -.659646 ECC .985865 SLR

GHA 2,36.4567

LAUNCH DATE HAY 16.1965

-.428562 0AO -25.37633 RAO 284.14050 RH
12996.963 RCA 6544.66,50 LTA -6.00000 GTA

LPH 2"24.5719
TF 62.889

LNCH LNCH INJ INJ INJ INJ INJ

A2'MTH TIME I:_ LAT LONG TA RT AS( AZMTH

=¢ TRUE ANOMALY CUT OF RANGE FK_I4 84.00 TO 91 .GO

9_.00 19 4 6.7 27.328 24.03 306.83 -5.560 109.93 105.56

93.0D 19 11 3.9 27.384 23.57 306.75 -3.971 JJJ.fi9 106.42
94.00 19 17 27.1 27.440 23.12 506.66 -2,509 113.I0 107.27

95.00 19 23 17.6 27.452 L_Z.66 306.55 --1.161 114.46 108.12
96.00 19 28 37.2 27.514 22,_ 306.43 .02_ |15,67 108.95

97.00 lg 33 28.3 27.558 21.77 306.29 1.109 116.75 109.79

98.00 19 37 52.9 27.555 21.33 306.13 2.09'Z 117.70 110.62
99.00 19 41 53.5 27.567 20.90 305.97 2.979 118.54 111.45

100.00 19 45 32,4 27,575 20,46 50§,79 3,781 119,27 112,27

101.00 19 48 51.7 27.580 20.03 305.60 4.506 119.9"4 113.09

10"Z.00 19 51 53.4 2'7.583 19,61 305.41 5,164 120.49 113,91
JO3.OO 19 54 39.3 27.583 19.19 305.21 5.760 120.98 114.73
104.00 19 57 11,1 21',563 18,77 305,00 6,503 121.40 115.55
105.00 19 59 30.4 L_r,561 18.35 304.78 6.797 121,77 116.37

106.00 20 1 38.4 27.579 17.94 304.56 7.246 122"4.08 117.19
107.00 2D 3 36.4 L_F.f176 17.53 304.33 7.661 12"4.35 I18.00

108.00 20 5 25,3 2'7,572 17,13 304,10 8,040 12"'Z,57 118,62
109.00 20 7 6,2 2'7,569 16,'PZ 303.86 8,388 122,75 119,64

llO.O0 20 8 39.8 27.565 16.32 303.6_ 8.709 122.90 120.45
111.00 20 10 6.8 27.561 15.93 303.37 9,005 123.01 121.27

IJ2.OO 20 11 2_.0 27.557 15.54 303.11 9.Z't9 123.09 122,09
113._ 20 12 43.B 27,553 15.15 _,85 9.533 |23.|5 122.90

114.00 20 13 54.9 27.549 14.77 30"4.58 9.769 12.3,18 123,72

PAGE J5,I

403825.656 LAT 26.310600 LON 279.461800
14.00000 TB 667.5000 POL 2

LCe4 243,15J8
ARRIVAL OATE MA_ J9 1965 ,10 56 J9.9

INJ INJ INJ INJ
Tjt._ RA0 VEL PTH

19 15 14,2 6560.0 10.985 -2.76

19 22 II.4 6552.5 10.991 -1.97
19 28 34.6 6fl47.8 10.995 -,1.25

19 34 25.1 6545.4 10.997 -.59
19 39 44.7 6544,7 10,998 .(30

19 44 35.8 6545.3 10.997 .Sfl

19 49 .4 6546,8 10,996 ,1.04
19 53 J.0 6549.1 10.994 1.48
19 56 59.9 6551.7 10.992 ,1.8e

19 59 59.2 6554.7 10.989 " 2.24

20 3 .9 6557.9 10.987 2.56
20 § 46.8 6561,1 10.984 2.86
20 8 18.6 6564.4 10,981 3.13
20 10 37.9 6567.6 10.978 3.37

20 IZ 45.9 6570.7 10.976 3.60

20 14 43.9 6573.8 10.973 3.80
20 16 32.8 6576.8 10.971 3.99
20 18 13.7 6579.6 10.968 4.16

20 19 47.3 6582.3 10,966 4.32
20 21 14.3 6585.0 |0,964 4.47

20 22 35.5 6587.5 10._ 4.61

20Z3 ill.3 6589.8 `10.960 4.73
2025 2.4 6592,J 10.968 4.85

I



ATLAS CENTAUR/SURVFYCR LUNAR TRAJECT(_RJES FOR |964°|966 PAGE | 5_

sx .42246_ $Y

¢3 -._55125 EC¢

GHA 237.4423
LAUNCH DATE HAY

LNCH LNCH

AZNTH TIHE

,_ TRUE
94.00 19 53

95.OO 19 59
96.00 2_0 fi

97.00 _0 lO
98.00 20 J5

99.00 20 19
100.00 20 23
I01.00 20 Z?

J02.00 20 30

J03.00 20 34
104.00 20 37

lOft.DO 20 39

J06,DO 20 42
107.00 20 44

J08.00 20 46
109.00 20 48

JIO.DO 20 50
Ill .00 20 5_
112.00 20 53

I 1 3.00 20 55

JJa.O0 EO 56

-.805537 52 -.4J5488 OAO -24.55004 RAO 297.6750| RH 404755.836 LAT 28.310600 L_ ??9.461600

,9_5960 SIR 12997,446 RCA 6544,6650 LTA -6,0(X](X] GTA 14,00000 T0 667,5000 POt. 2
LPH 235.6653 _ 243.If118

17,|96fi TF 63.073 ARRIVAL OATE HAY _ 1965 11 46 23.4

INJ INJ ;NJ INJ INJ INJ INJ INJ ZNJ
P8 LAT LCNG TA RT ASC AZ'HTH TIME RAO VEL PTH

ANO4ALVOUTOFRANGE FROH 84.00 TO 93.00

17.2 21.309 23.15 306.53 -5.976 1LYZ,94 lO?.,_ 20 4 24.7 6562.4 J0.983 -2.97

26.3 27,359 22.70 306.43 -4.572 J24.38 I06.07 20 JO 33.8 6555.0 J0,989 -2.27
7.1 27.4J2 EE.25 306,32 -3,271 125.70 108.92 20 16 J4.6 6550.0 10.993 °1.62

21.3 27.454 21.80 306.20 -2,080 126.89 109.76 20 21 28.8 6546.8 10,996 -1.03
JO.6 27.,188 2J.36 306.06 -.992 |27.96 ||0.59 20 _ 18.! 6545.2 10.998 -,49

36.6 27.514 20.9"4 305.91 .002 128.9"8 |||.43 20 30 44.1 6544.7 |0.998 ,DO
41,3 27.534 20.48 305.75 .910 129,78 112.26 20 34 48,8 6fi45,| 10,998 ,4fi
26,3 2_t,550 20,05 305,57 1,739 130,55 113,08 _O 38 33,8 6546,2 10,997 ,86

53,5 2_?.561 19.62 305.39 2.497 |31.23 113.91 20 42 l.O 6547.8 10.995 |.24
4,4 L_/',570 19,19 305,_0 3,191 J3J,63 JJ4o73 20 45 JJ,9 6549,7 10,994 J ,58

.5 27.576 18.77 _04.99 3.827 132.37 115.55 20 48 8.0 6fi5J.9 10.992 1.90
43.2 2'7,580 18,35 304.78 4,411 |32.84 116.37 20 50 50.7 6554.3 10,990 2.19
J3.8 27.582 17.94 304.57 4,947 J33.25 Jl?.Ig _3 53 21,3 6556.8 10.988 2.46

33.4 27,563 17.53 304,34 5.440 133.61 118.00 20 55 40.9 6559,3 10.986 2.70
43,1 L_',583 17,12 304,11 5,896 133,92 118,82 20 57 50,6 6561,9 10,983 2,93

43,8 _rr.583 16.72 303.87 6.316 134.19 119,64 20 59 51.3 6564.4 10.981 3.14
36,4 27.581 16.32 303.63 6.705 134.41 120,46 21 I 43.9 6567.0 10,979 3.33

21.5 27.580 15.92 303,38 7.065 J34,60 12|,27 21 32_9,0 6569.4 10.977 3,51
59.9 27,578 15,53 303.13 7.400 J34,76 122,09 21 5 7.4 6571.8 10.975 3,6?

32,2 27,575 15,14 _02.87 7,711 134,89 122.91 21 6 39.? 6574.2 10.973 3.83

58.9 27.573 J4.75 302,60 8.001 134,98 I23,73 21 8 6,4 6576.5 10.971 3.97

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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Sx .C_4_36 SV

¢3 -.6#?167 ECC

GHA ?38.4?L._0
LA_ GATE MAY

LNCH LNCH
AZMTH TIME

#

*TRUE

|00.00 2O 46
101.0(3 _0 fi|

I0_.00 _0 tiff
tO3.00 2O 59
I04.00 21

_05.00 21 6

106,00 21 9
107.00 2J 18

108.00 81 lfi
I09.00 21 18

110.(30 81 8|
111.00 _1 Z3
118.00 81 _5

113.00 21 87

114.0(] 8| 89

,_iL,_ _.E;,_,'.U;:,'/;_J._VEYCt_ LUN,A.R TR,_JECTL'WtES FL'_ 1964-1966

_.69_5_2 SZ -.36}566 CAO -ZZ,55477 RAO 3IO.B4BC-,B RM

,9_5515 $LR I2994,53B RCA 6544.6650 LTA -6.OOC._](]GTA

LPH Z47.|O4B
16,1965 TF 63.47|

INJ INJ INJ INJ INJ

PB LAT LCNG TA RT AS(. AZMTH

ANCHALYOUTOF RANGE FROM 84.00 TO 99.00

56.8 28.339 20.55 305.56 -5.316 136.40 118.|9
86.4 E7.378 Z0.18 305.40 -4.306 137.58 JI3.0E

39.1 87.409 19.68 305.84 -3.358 158.87 113.86
3fi.fi 87.441 19.85 _5.07 -8.477 139.09 114.69
16.5 87.468 18.88 304.89 -1.659 139.83 /IS.§Z

43.5 27.491 18.58 304.70 -.900 140.51 1|6.34
57.3 E7.509 |7.97 304.50 -.194 |41.18 ||7.|7

59.1 27.585 17.55 304.89 .468 141.67 111.99
49.6 87.538 17.I4 304.07 1.073 148.16 |18.81

89.9 87.548 16.73 303.84 |.643 148.60 119.63
.7 87.557 16.33 303.6| 8,174 |43.D0 120.45

22.7 27.564 15.93 303.31 E.670 143.35 181.87
36.6 27.569 |5.fl3 303.18 3.134 143.66 |'_.09

43.| 87.573 15.14 308.87 3.568 |43.94 1_.91
48.7 27.577 14.75 :_2.61 3.975 144.18 183.73

PAGE 153

404583.0_7 LAT _B.310600 LGN 279.461800

14.001300 T6 667.5000 POL 8
LOH _43.151B

ARRIVAL CATE MA_ _! 1965 I_ 35 .fi

INJ INJ INJ INJ

TIME RAO VEL PTH

20 58 3.7 6558.7 10.985 -_.6_

_1 2 33.9 6553.9 10.989 -_.14
8! 6 46.6 6550.8 10.998 -1.67

8| IO 43.0 6547.7 10.994 -l.E_

8! 14 84.0 6546.0 10.996 -.BE
_I |7 5|.0 6545.1 10,996 -.4fi

8| 21 4.8 6544.7 10.997 -.lO

E| 84 6.6 6544.8 10.998 .23
8| 86 57.1 6545,8 |0.996 .fi3
8! 29 37.4 6546.0 10.996 .88

El 38 8.E 6fi47.0 10,99fl 1,08

8| 34 30.8 6548.8 |0.994 1.33
El 36 44.1 6549.5 10,993 l,fl6

81 58 50.6 6551,0 10.991 1.71
81 40 50.2 6558.5 10.990 1.97

I



ATLAS CENTAUR/:_,URVEYL'R LUNAR TRAJECTORIES FOR 1964-1966 PAG{ J54

sx .758380 Sv

c3 -.935Z87 ECC
GHA 239.41_6

LAUNCH OATE MAY

-.559652 52 -.334J39 0AO -19.SL;OIB RAO 323.57426 RM 403016.160 LAT 2B.}IO_]O LON 279.461800

• 964644 SLR 12_68.833 RCA 6544.6650 LTA -6.00000 GTA 14.00000 T6 667.5000 POt. Z
LPH 256.3664 LOH 243.JSJ8

19,1965 TF 63.989 ARRIVAL OATE MAY 22 1965 13 21 50.4

LNE.H LNCH

AZMTH TIME

IOB.OO

109.00

110.00
lil.O0

112.00
113.00

114.00

INJ INJ INJ INJ INJ INJ INJ INJ INJ

PB LAT LCNG TA RT ASC AZMTH TIME RAO . VEL PTM

TRUE ANCIMALY (?UT (?F RANGE FROM 84.00 TO |07.DO

21 36 16.0 Z7.318 17.25 303.67 -5.79J 148.07 116.75 21 47 23.5 656!.3 10.980 -2.67

21 39 42.! 27.340 16.64 303.65 -5.050 148.71 119.58 21 50 49.6 6557.3 I0.984 -2.51
21 42 57.8 27.370 |6,42 303.44 -4.341 I49,32 120.40 21 54 5.3 6554,0 10.986 -2.15

21 46 3.8 27.396 I6.OJ 303.L_Z -9.673 149.88 121.23 21 57 II.3 6551.3 I0.989 -I.B2

21 49 .fi 27.4_Z 15,61 302.99 -3.044 150,38 |22.05 22 0 8.0 6549.3 10.990 -|.fi!
21 fiI 48.8 27.443 15.2I 302.75 -2,451 J50,85 122,88 L_Z 2 56.3 6547.6 I0.992 -1.22
21 54 29,0 27.461 14.61 302,51 -1.692 151.27 123.70 22 5 36.5 6546.4 10.993 -.94

I

I
I
I
I

I
I
I

I
I

I
I

I

I
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I
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ATLAS CENTAUR/SURVEYc'_R LUNAR TRAJECTCR|E$ FOR 1964-1966 PAGE 155

SX .879048 SY

C3 -1.010906 ECC

(.HA Z40.3993

LAUNCH GATE MAY

LNCH

AZMTH

-.3936_5 SZ -.Z6_863 GAG -15.59660 RAG 335.87461 RH 40O2J6.Z_7 LAT Z8.310600 LCN _79.461800

• 9_3402 SLR _2960.703 RCA 6544.6650 LTA -6.0L3[TJO GTA 14.00000 TB 667.5[3D0 POL Z

LPH 269.73L-10 L_ 243.15JB

20,1965 TF 64.567 ARRIVAL GATE NAY Z3 J965 14 6 5B.5

LNE.H |NJ ZNJ |NJ INJ

TIME P6 LAT LONG TA RT ASC

=¢

¢¢

#

g=

#

_t

_t

_t

_t

_k

_t

= TRUE ANCmLY OUT OF RANGE FROR 84.00 TO 114.00

THE MOON OOES NOT r..RC6S THE _o43.15,tB I,r=.RIOIAN ON JUN 4 196fl

THE LUNAR CECLINATION ]rs GREAT_.R THAN -| 5.0 b'_EGREES FROH MAY

INJ INJ INJ INJ INJ

AZHTH TiME RA0 VEL PTH

_4 1965 THROUGH JUN 21 196fi

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTCR|E$ F_'_ 1964-1966 PAGE J56

sx -.49056Z SY
c3 -1.047009 ECC

GHA 260.1122
LAUNCH DATE JLIN

LNCH LNO4

AZHTH TIHE

_k

109.00

JlO.O0
Ill .00

112.00
113.00

114.00

-.80766_ 5Z -.327154 OAO -19.09609 RAO 238.72613 RM 3967'32.566 LAT 26.310600 LCN Z79.461_100

• 9t_2609 5LR 12976.t1_B RCA 6544.6650 LTA -6.00000 6TA 14.00000 T6 667.5000 POL 2
LPH 159.5028 LCI_ 245.1fi|8

9,1965 TF 64.056 ARR/VAL DATE JUNE |2 1965 6 ZO 48.$

|NJ INJ ZNJ INJ ZNJ INJ INJ INJ ]NJ
P8 I.AT LONG TA RT AS( A2'HTH TIHE RA0 VEL PTH

= TRUE _O_LV CUT Or RANGE FRCH 84.00 TO 108.00

14 3fl 18.7 27.325 J6.84 303.64 -5.538 63.0! 119.57 14 46 26.2 6559.8 J0.9"t6 -2.7fl
14 38 39.8 LYt.350 16.43 303.42 -4.816 63.63 1_0.40 J4 49 47.3 65fi6.1 10.980 -2.39

14 41 51.| L_7.379 |6.02 303.20 -4.|27 64.2| |21.22 14 52 58.6 6553.1 J0.982 -2.Off

|4 44 53.| 27.405 15.62 302.98 -3.478 64.75 |22.05 J4 56 .6 6550.6 J0.984 -|.72
J4 47 46.5 27.4_8 IS,2"Z 302.74 -2.866 65.24 |L;_.68 J4 58 54.0 6548.7 10.986 -1.42
14 50 31.8 27.448 14.82 302.50 -2.Z88 65.68 |23.70 15 1 39.3 6547.3 10.987 -l.13

I

I
I
I
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ATLA$ CENTAUR/SURVEyOR LUNAR TRAJEC TL_IE$ FOR ] :_G4- | _66

SX -.2B7444 SY

C3 -.9693t_3 ECC

GHA _61.0979

LAUNCH CATE JUN

-.B79_.i95 _ -.3,_??! C_O -??.3473_ RAO 751.t_9344 RM
.gB40B4 5LR ,t_'9_5.165 RCA GS_4.6G50 LTA -6.tT._}L_.q GTA

LPH 17J .2295
10,1965 TF 63.509

LNCH LNCH

AZHTH TIHE

IO0.DO
JO! .(30

102.00

I03.DO
104 .DO

105 .DO

I06.DO
I07.DO

108.00
109 .DO

! ,tO.DO
III .DO

112.00
I15.00

114.00

x_

#

#

* TRUE

lfi 18
15 _3

15 _7

15 3!
15 35

15 39

15 4Z
15 45

15 48
15 51

15 53
15 56

15 58
16 0

16 Z

INJ INJ INJ INJ INJ
Pt3 LAT LONG TA RT AS( AZMTH

ANCHALY CUT CF RANGE FRO4 84 .(30 TO 99.00

54.1 Z7.32! 20.56 305.54 -5.608 76.82 112.18
28.2 27.Y'o0 20.12 305.59 -4.577 77.82 113.02

44.8 27.399 19.68 305.23 -3,613 78.73 J13.B5
45.0 27.433 19.25 305.06 -2.717 79.57 114.68
29.9 27.46! 18.82 304.88 -! .884 80.33 115.51

.7 27.485 18.59 304.69 -3.109 81.02 116.34
18.4 _7.305 17.97 304.49 -.389 81.64 117.16

23.9 27.521 17.56 304.28 .;_8J 82.21 117.99
18.2 27.534 17.14 304.07 .906 82.72 118.81

2.0 27.545 16.73 303.84 1.489 83.18 ||9.63

36.3 27.555 16.33 303.61 2,033 83,59 120.45
! .7 27.562 J5.93 303.37 2.541 83.96 121.27

18.9 27.568 |5.53 303.12 3.017 84.28 122.09
28.6 27.573 15.,14 502.87 3.462 84.57 122.91

31.2 27.576 |4.75 302.61 3._0 84.82 I23.73

PAGE J57

399665.516 LAT 2B.3J0600 LCN Z79.46/BO0

14.00000 TB 667.5000 POt. Z

LOH Z43.JSI8
ARRIVAL CATE JUNE J3 1965 7 9 24.0

INJ INJ INJ INJ
TIME RAO VEL PTH

15 30 1.6 6560.2 10.980 -7.78
I5 34 35.7 6555.0 10,984 -2.27

15 38 52.3 6551.1 10.987 -1.79
15 42 52.5 654B.3 10.990 -1.35
15 46 37.4 6546.4 10.991 -.93

15 50 8.2 6545.3 10.992 -.tiff
15 53 25.9 6544.7 10.993 -.19

15 56 31.4 6544.7 10.993 .14
|5 59 25.7 6545.1 10.99"4 .45

16 2 9.fi 6545.8 10.992 .?4

16 4 43.8 6546.7 10.991 1.01
16 7 9.2 6fl47,9 10.990 1.26

16 9 _°6,4 6549.2 10.989 J.50
16 1| 36.1 6550.6 10.988 1.72

16 13 38.7 65fi2.1 10.986 !.92

I



ATLAS (.ENTAUR/SURVEY_R LUNAR TRAJECTCRIE$ FOR |964"|966 PAGE ! 58

SX -.07281! SV -.507228 S?

C3 -.90219] ECC .985181 SIR
GHA 262.0835

LAUNCH OATE JUN 11,1965

LNEJ-I LNCH

AZMTH T|HE P8

* TRUE

94.1X] 16 5 4.1 27.304

95.00 16 11 14.5 27.354
96.OO 16 16 57.1 27.408

97.00 16 22 J3.l 27.451
98.00 16 27 4.3 27.485

99.00 16 31 32.3 27.512
100.00 16 35 39.1 27.533

10!.00 16 3926.2 27.549
102.00 16 42 55.4 27.560

103.00 16 46 8.4 27.569
J04.00 16 49 6.5 27.575

105.00 16 51 51 ._ 27,579
J06.OO 16 54 23.7 27.582

107.OO 16 56 45.| Z7.583
108.00 16 58 56.6 27.583

109.00 17 O 59.0 27,583

110.00 17 2 53.2 27.581
111.00 17 4 39,9 "Z7.580

112.00 17 6 19.8 27.578
113.00 17 ? 53.5 27.575

114.00 17 9 21.6 27.573

-.414290 0AO -24.47459 RAO 265.4t145 RM 402129.977 LAT 28.310600 LON 279.46J800

J2992,589 RCA 6544,6650 LTA -6,00000 GTA 14,00000 T¢ 667,5000 POL 2

LPH |82,9796 LO.t 243.15J8
TF 63.089 ARRXVAL 0ATE JUNE 14 !965 7 59 25.5

IN! IN! ZNJ IN! IN! ]NJ IN! IN! JNJ

I.AT I._NG TA RT ASC AZMTH TIME RAO VEL PTH

ANC_L_' OUT Q=" RANGE FRCN 84.00 TO 93.00
25.16 306.52 --6.096 90.36 107.22 16 16 11.6 6563.| 10.980 -5.05

22.70 306.42 -4.688 91.81 /08.06 16 22 22.0 6555.5 10.987 -2.55
22,25 306,52 -3,380 93,14 108.91 16 28 4,6 6550,5 10.991 -1,68

21._ 306.20 -2.182 . 94.34 109.76 16 55 20.6 6547.0 J0.994 -J.08
21.36 306.06 -I.086 95.42 110.59 16 38 11.8 6545.3 10.995 -.54

20.92 305.91 -.084 96.59 111.43 16 42 39.8 6544.7 10.996 -.04
20.48 305.75 .852 97.26 112.25 16 46 46.6 6545.0 10.996 .4|

20.05 305,57 1,669 98,03 113,08 16 50 33.7 6546,0 10,995 .85
19,62 305,59 2,455 98,72 115,9J 16 54 2,9 6547,6 10,995 1,21

19.19 305.19 5.137 99.53 114.7:3 16 57 15.9 6549.5 10.992 1.56
18.77 304.99 3.780 99.88 115.55 17 0 14.0 655J.7 J0.990 1.88

18.35 304.78 4.371 100.35 116.57 17 2 58.7 6554.1 10.988 2.17
17.94 304.57 4.914 100.77 117.19 17 5 51.2 6556.6 10.986 2.44

17.53 304.54 5.414 101.14 118.00 17 7 52.6 6559.2 J0.984 2.69
17,12 304,11 5,875 101,46 118,82 17 |0 4,1 656].8 10.981 2.92

16.72 303.87 6.302 101.73 119.64 17 I_ 6.5 6564.4 10.979 5.13

16.32 305,63 6.696 101.97 120.46 17 14 .7 6566.9 IO.977 3.32
15.92 303.38 7.062 102.17 121.27 17 15 47.4 6569.4 10.975 3.50

15.55 303.15 7.40"4 102.33 122.09 17 17 27.5 6571.8 10.973 3.67
J5,14 302,87 7,718 102,46 122,91 17 19 1.0 6574.2 10,971 5,85

J4.75 30Z.60 8.013 102.56 12:3.73 17 20 29.1 6576.5 10.969 5.98
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRJES FOR |964-1966

SX .14_3J9 SY -.892194 '32

C3 -.85fi_.730 ECC .985947 SLR
GHA 263.0692

LAUNCH OATE JUN 12,1965

LNC.H LNO-I
AZHTH TIHE PB

TRUE ANOHALY CUT
92.00 16 57 41.5 27.326

93.00 17 4 38.9 27.382
94.00 17 lI 2.2 27.438

95.00 17 16 53.0 _7.491
96.00 172"Z 12.9 27.513

97.00 17 Z7 4.5 Z7.557
98,O0 17 3! 29.Z 27.555

99.00 17 35 30,2 27,567
100.00 17 39 9,4 27,575

101.00 17 42 29.0 27,580
I02.00 17 45 31.0 27,583

103.00 |7 48 17.3 27.583
104.00 J7 50 49.4 _7.383
JOfi.O0 17 53 9,0 27.581

106.00 17 55 17.3 E7.579
I07.00 17 f17 J5.5 27.576

108.00 17 59 4.7 27,575
J09.00 18 0 45.8 27,569

llO.O0 18 2 I9,6 27,565
111,00 18 3 46,9 27,561

I|2.00 I8 5 8.3 27,558
|I].O0 I8 6 R4,4 27.554

IJ4.00 18 7 35,6 27,550

PAGE ! 59

-.4284|0 GAO -2fi,36667 RAO 279.10704 RM 404050.859 LAT 28.3|G600 LON 279,461600

]2997.3fi9 RCA 6544.6650 LTA -6.0(3000 GTA 14.00000 T6 667,5000 P_ 2

LPH 194.3.503 LO_I 243,1518
TF 62.89! ARRIVAL GATE JUNE 15 |965 8 50 5.6

INJ INJ INJ INJ INJ INJ INJ INJ INJ
I.AT LONG TA RT AS(. AZHTH TIME RAG VEL PTH

RANGE FRO4 84.00 TO 91.00

24.03 306,83 -5.618 J04.85 105,56 |7 8 49.0 6560.3 |0.985 -2.79
23.57 306,75 -4,0_8 106,51 |06.42 17 15 46.4 6552,7 |0.99! -2.00

23.1E 306.66 -2.565 108.03 107.27 17 L_Z 9.7 6547.9 "|0.99fi -1.27
_.66 306,55 -I,236 I09,38 108,12 I7 28 ,5 6545,4 10,997 -.61

_,2_ _06,43 -,032 |10,59 108.95 17 33 20,4 6§44°7 10,998 -.O|
21.Tt 306,29 1,057 1II.67 109,79 17 38 11.8 654fl,2 10,997 ,52

21.33 306.13 2.04I 112,62 1|0.62 17 42 36.7 6546.7 I0.996 1.0|

20,90 305,97 2.930 113,46 lJJ.4fi 17 46 37.7 6548.9 10,994 |,45
20,46 305,79 3.733 114,20 112.27 17 50 16.9 6551,6 10,992 1.8fi
20.03 305,50 4.460 114.85 113,09 17 53 36,5 6554,5 10.990 2,21
19,61 305.41 5.119 115,42 113,91 17 56 38,5 6557,6 10,987 2,54

|9,19 305,21 5,7J6 115,91 I|4.73 |7 59 24,8 6560.9 I0.984 2.84
18.77 305,00 6,260 116.34 115,55 18 I 56,9 6564,1 J0.982 3.11

18.35 304.78 6.755 116.7i 116.37 18 4 16.5 6567.3 10.979 3.35
17.94 304.56 7._08 117.02 I|7.19 18 624.8 6570.4 10.976 3.58

17.53 304.34 7.6_Z 117.29 1|8.00 18 8 23.0 6f173.fi 10.974 3.78
17.13 304,10 8.00_ 117.51 118,82 18 I0 12.2 6576,5 10,971 3,97

16.72 303.86 8.351 117.69 119.64 18 II 53.3 6579.3 10.969 4.15
16,32 303.6,?. 8,672 117,84 120,45 J8 13 27.1 6582,0 10._ 4,31

J5.93 303,37 8,969 117.95 121,27 18 14 fl4,4 6584,6 10,964 4,45
15,54 503,11 9,244 118,04 12L_,09 J8 16 15,8 6587,1 10,962 4.59

|5,15 302,85 9,499 118,10 IL_'Z,90 |8 17 31.9 6589,5 10,960 4,72
14.76 302.58 9.735 118.13 123.72 18 18 43.1 6fl91.8 10.958 4.83

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRZES FCW J964-1966 PAGE 160

SX .35029_ SY

C3 -.839336 ECC

GHA 264.0548
LAUNCH DATE JUN

-._35922 52 -.422523 9AO -24.99395 RAO 292.73637 RH

•9_6219 5L.R I2999,140 RCA 6544.6650 LTA -6,00000 GTA

LPH 205,6899

13,1965 TF 62,976

LNO.I LNCH INJ INJ INJ INJ INJ

AZMTH TIME P8 LAT LCNG TA RT ASC AZMTH

TRUE ANOHALY CUT CF RANGE FRCN 84.00 TO 92,00
93.00 17 48 20.9 27.321 23,59 506.68 -5,7J5 118,39 106.59

94.0D 17 54 51.7 27,374 23.14 506.59 -4,L_6 119.93 107,24
95.00 18 0 51,5 27.427 22,68 506.50 -2,854 121,34 1118.09

96.00 18 6 21.8 27.470 22.23 506.38 -1.Fd32 122.60 108.94
97.00 18 11 24.4 27.502 21.78 506.25 -.464 123.74 |09.78

98.00 18 16 1,2 27.527 21.34 506,10 ,571 124,75 110,61
99.00 18 20 J4,4 27,546 20.90 505,94 1,51| |25.64 1|I,44

100.00 18 24 6,0 27,559 20,47 505,77 2,364 126,44 112.26
JOl.O0 18 27 37.9 27.569 20.04 505.59 3.141 127,15 113.09

102.00 18 30 52.0 27.576 19,61 505.40 3.647 127.77 113.9!
103.00 18 33 50.1 27.580 19.19 505.21 4.491 • 128.31 114.73

J04.00 J8 36 33.7 27.582 18.77 505,00 5.078 128.79 115,55
105.(30 18 39 4.3 27.583 18.35 504.79 5.616 129.21 116.37

106.00 18 41 23.2 27,583 17.94 504,57 6,108 129,57 117,19
107.00 18 43 31,6 27.582 17.53 504.34 6.559 |29.88 118.00
I08.00 18 45 50.fi 27,580 17.12 504.11 6,975 130.14 |18.82

109.00 18 47 20.9 27.578 16.72 503.87 7.357 130.37 119.64

110.00 I8 49 3,5 _/',575 16,32 503,63 7,7J| 150,55 1_0,46
111.00 18 50 39.2 27.572 15.92 503.38 8.037 J50.70 I2J.27

112.00 18 52 8.6 27.569 I5.53 303.12 8.340 150.82 122,09
113.00 18 53 32.2 27.566 I5.14 502.86 8.621 150.9| IL_.9I

114.00 18 54 50,7 27,563 14,76 502,59 8,682 |30,97 123,72

405501,363 LAT 28,310600 LCN 279,461800

14.0[}000 T6 667,5000 POL 2
LC$4 243,1518

ARRIVAL DATE JUNE 16 1965 9 40 31,8

INJ INJ INJ INJ
TIME RAO VEL PTH

17 59 28,4 6560.9 10,985 -2.84

18 5 59,2 6553,5 10,991 -2,10
18 11 59.0 6548.7 10,995 -1.42
18 17 29,3 6545,9 10,998 -.68

18 22 31.9 6544.8 10.999 -.23

18 27 8.7 6544.8 10.999 ._
18 31 21.9 6545,8 10.998 .75

18 35 13.5 6547.4 I0,996 1.17
18 38 45,4 6549,6 10,995 1.56

18 41 59.5 6552.0 10.992 1.91
18 44 57,6 6554,7 10.990 2.23
18 47 41.2 6557,4 10.968 2,52

18 50 11.8 6560.3 10.985 2.79

18 fl_ 50.7 6563.2 I0.983 3,03
18 54 39.I 6fi66.0 J0.98I 3.26

18 56 38.0 6568,8 |0,978 3,46
18 58 28.4 6571.5 10.976 3.65
19 0 11,0 6574,2 10,974 3.83

19 I 46,7 6576,7 10,972 _.99

19 3 16,1 6579,2 10,970 4,14
J9 4 39,7 6581,6 10.968 4,28

19 5 58.2 6583.9 10.966 4,41

I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR |964-|966

SX .540Z12 sv

c3 -._513_3 ECC
GHA 265.0405

LAUNCH 0ATE JUN

LNCH LNCH

AZMTH TJPlE

97.00

98.00

99.00
100.00
101.00

102.00

103.00
104.00

• lOfl.O0

106.00
I07.00

!:'_.00

109.00
ZlO.O0

111.00

J JZ.O0
I13.00

114.00

TRUE
18 37

18 42
|8 47

18 fiZ
18 56

19 0
19 3

19 7
19 10

19 13
19 16

19 18
19 21
J9 Z3

19 25
19 27

19 29

19 31

-.741813 SZ

.9_321 5LR

14,1965

PB

-.397347 OAO -_3.4]_42 RAO 306.06332 RH
]2997.846 RCA 6544.6650 LTA -6.00000 GTA

LPH 216.9547
TF 63.507

INJ INJ INJ INJ INJ
/,.AT LONG TA RT ASC AZHTH

ANL_ALVCUTOF RANGE FROM 84.00 TO ::_6.00
_6.3 27.502 21.6fl 306.05 -6.127 131.04 109.70

4l.| 27.344 21.41 305.92 -4.958 132.23 ||0.54

33.9 27.391 20.96 305.79 -3.826 133.32 1JI.58
6.1 27.430 _D.52 305.65 -2.799 |34.32 1J2.22

19.1 27.462 _O.OB 305.49 -J.652 J35.22 113.05
14.4 27.489 19.65 305.32 -.977 136.03 113.88

53.2 27.510 19.2_ _05.J4 -.170 J36.76 l|4.Tl

16.8 27.527 J8.79 304.95 .575 137.42 Jl5.53

26.4 27.541 18.37 304.75 1.265 158.02 116.36

23.3 27.552 17.95 304.54 |.903 158.55 117.18

8.4 27.561 17.54 _V34.32 2.494 139.02 ||8.00

42.7 27.568 17.13 304.J0 3.042 139.44 118.82
7.2 27.573 J6.72 303.87 3.55! 139.8J 119.64

22.6 27.577 16.32 303.63 4.025 140.14 1_.46

29.7 27.580 15.92 503.38 4.465 140.43 J21.27

29.3 27.582 15.52 303.13 4.877 140.68 122.09
2J.9 27.583 15.J3 502.87 "5.L_O 140.69 J22.9J

B.J 27.583 J4.75 302.61 5.6J9 141.07 J23.73

PAGE 16|

405755.520 LAT 28.3J0600 LON 279.461800

14.00000 T6 667.5000 POL 2
LOM _43.J5|8

ARRIVAL CATE JUNE 17 1965 JO 29 45.6

INJ INJ INJ INJ
TIME RAO VEL PTH

18 48 33.8 6563.3 10.982 -3.04
18 53 48.6 6556.8 10.988 -2.45

18 58 41.4 6551.9 10.992 -1.90

19 3 13.6 6548.5 10.995 -1._9
J9 726.6 6546.4 10.997 -.92

19 11 21.9 6545.1 10.99_ -.49
19 15 .7 6544.7 10.998 -.08

19 18 24.3 6544.8 10.998 .29
19 2| 33.9 6545.5 I0.997 .63

19 24 30.8 6546.5 10.997 .94
19 27 I5.9 6547.7 10.996 1.24

19 29 _,2 6549.2 10.994 ! .ill
19 32 14.7 6550.9 J0.993 1.76

19 34 30.1 6552.7 10.991 2.00

19 36 37.2 6554.5 10.990 2.22
19 58 36.8 6556.4 J0.988 2.42
19 40 29.4 6558.4 10.987 2.6!

J9 42 15.6 6560.3 10.985 2.79

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FQR 1964-|966 PAGE J6Z

sx .705059 sv
C3 -.8_6406 ECC

GHA 266.0261

LAUNCH DATE Jl._l

LNCH
AZHTH

LNCH
TIHE

-.614349 52 -.354214 OAO -__-00.745_8 RAO 3l_.937_ _1
• 9_5446 SIR J2994.OB1 RCA 6544.6650 LTA -6.000(J0 GTA

LPH _L_8.|849

15,1965 TF 65.790

INJ INJ INJ INJ INJ
PB LAT LONG . TA RT ASC A2'MTH

* TRUE ANOMALY CUT CF RANGE Fill4 84.00 TO 1O4.00

IO5.OO 19 51 15.5 27.53! 18.46 504.55 -5.508 |44.02 116.29
106.00 J9 54 59.6 27.555 18.04 304.55 -4.690 144.76 J17.|2

107.00 19 38 31.3 27._8 17.61 304.16 -3.91J 145.46 117.95
108.00 19 41 51.3 27.416 17.20 ZO3.96 -5.1B0 146.09 118.78
109.OO i9 45 .5 27.441 16.79 303.75 -2.496 146.67 JIg.Eo

|lO.OO 19 47 59.5 27.462 J6.38 305.52 °|.854 147.19 1_0.45

111.00 19 50 49.0 _o7.481 15.97 305.29 -|.25J J47.6"/' 12|.25
112.00 19 55 29.B 27.497 15.57 _05.06 -.685 148.JJ |LP'Z.O7

t15.00 19 56 2.3 27.51! 15.17 502.8! -.153 148.50 12"Z.89
114.00 19 58 27.2 27.522 14,78 302,56 .548 148.85 |23.72

405207.996 LAT 2B.5|0600 LON 279.461800

J4.OO000 T6 667.5000 PEt. 2
LOM 245.151B

ARRIVAL 0ATE JUNE 18 1965 11 17 10.0

INJ INJ INJ INJ

TIH[ RAO VEL PTH

19 42 25.0 6559.7 10.984 -2.73
19 46 7.1 6555.6 10.987 -2.53

19 49 _.8 6552.2 10.99O -|.94
19 52 58.8 6549.7 10,992 -l.58

19 56 8.0 6547.7 10.994 -1.24
19 59 7.0 6546.4 10.995 -.92

20 | 56.5 6545.4 10.996 -.62
20 4 57.3 6544.9 10.996 -.54

L_O 7 9.8 6544.7 10.997 -.08
20 9 54.7 6544.7 10.996 .17

I
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ATLAS CENTAUR/SURVEvL'W LUNAR TRAJECTL'WIES FCR |964-1966 PAGE 163

. SX .838191 SY

C} -.941914 ECC

GHA 267.01|8

LAUNCH OATE JUN

LNCH

AZMTH

-.4fi8765 S? -._94908 OAO -17.15E03 RAG 33J.}(]69Z RM

•984f13fi 5LR IZg88,IL:'D RCA 6544.6650 LTA -6.00000 GTA

LPH 239.4394

16,196fl TF 64.348

LNCH INJ INJ INJ INJ INJ

TIME P_ I.AT LONG TA RT AS(. AZMTH

w_

w_

w_

w_

W_

ww

wx

W_

WW

W_

W_

ww

wx

_W

w_

w_

ww

w_

w_

tl

,W TRUE AM3t4ALY C_JT OF" RANGIE FROI4 84,00 TO ||4,00

THE MOON DOES NOT CROSS TH_ 243.I518 MERIOIAN ON JUL 3 1965

THE LUNAR CE(LINATION 15 f_.ATER THAN -|5.0 _GREE$ FRCN "JUN _ 1965 THROUGH JUt.

40359B.066 LAT 2_.3J0600 LON Z79.46JS00

|4.00000 TB 667.5000 POt. 2

LOM Z43:JSJ8

ARRIVAL CATE JUNE 19 1965 IZ 2 35.7

INJ INJ INJ INJ

TIME RAG VEL PTH

1965

I



ATLAS CENTAUR/SURVEYCW LUNAR TRAJECTCR|ES FOR %964-1966 PAGE 164

SX -.549_44 SY

C3 -1.065165 ECC

GHA 286.7247
LAUNCH 0ATE JUt.

-.776492 S? -.3077_5 OAO -17.925_2 RAO Z34.697%6 RH
.9825ll SLR 1_974._72 RCA 6544.6650 LTA -6.0[30(30 GTA

LPH |29,8577

6,1965 TF 64,234

LNCH LNCH

AZMTH TIHE

11_.00
113.00
114.00

INJ INJ INJ INJ INJ
PB L.AT LCNG TA RT AS( A2'HTH

= TRUE ANCHALV OUT OF" RANGE F_H 84,00 TO 111 .QO

12 34 19.6 27,3]6 15,67 302.90 -5,784 58,55 122,03
lZ 37 26,4 27,336 lfi,27 302,66 -5,129 59.10 l_,6fl

12 40 24,9 27,364 14,87 302,42 -4,500 59,60 123,68

396173,270 LAT 28.310600 LON 279,461B00

14,00000 T6 667,5000 P_ 2
LOH 243.|fi18

ARRIVAL OAT[ JULY 9 1965 4 18 34.5

INJ INJ

TIHE RAO

INJ INJ

VEL PTH

12 45 21,0 6561.2 10,974 °2.8?
12 48 33,9 6557,7 10,977 -2.54

12 51 32,4 6554,7 J0.980 -2,23

!
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sx o.353964 SY

C3 -.978928 ECC

C,_A _7.7104
LAUNCH OATE JUL

LN_ LN_

A_T_ TIHE

,It

_, TRUE
102.00 ! 3 ! 5

103.00 13 19
104.00 13 2.3

lOfl.O0 13 Z7
106.00 13 _0
I07,00 13 34

lOB.O0 13 37
109.00 13 40

l I0.00 13 42
Ill .DO 13 45

IIE.OO 13 48
113.00 13 50

114.00 13 5Z

ATLAS CENTAUR/SCRV[YCR LUNAR TRAJECTCIRIE$ FOR |964-|966

-.860744 52' -.365827 OAO -21.45846 RAO 247.64606 RN
• 983927 5LR 12984.|58 RCA 6544,66.50 LTA -6.00000 GTA

LPH 141.5273

7.19G5 1"I= 63.668

INJ ZNJ |NJ INJ INJ

P8 I.AT _ TA RT A,_. I_4TH

ANORALV OJT OF RANGE FROR 84.00 TO I0!.00

6.6 27.296 19.72 305.13 -6.056 72.00 113.87.
2"Z.2 27.337 19.29 304.97 -5.096 72.90 114.65
2_.7 Z7.376 18.86 304.80 -4.199 73.74 11fi.49

8.9 27.409 18.43 _04.6E -3._d3 74.50 116.32
41.9 27.458 |B.O0 504.43 -,_.fl76 75.20 ||7.14

2.5 27.463 17.58 304.23 -1.844 75.84 ||7.97
II.6 27.484 17.17 304.0Z -1.160 76.42 118.80

9.9 Z?.501 16,76 503.80 -.520 76.95 |19.62
58.4 27.fl16 16.35 203.fl7 .079 77,42 120.44

37.6 27.529 15.95 303. _kl ,640 77.85 121.26
8.3 27.540 15.55 503.09 | .167 78.24 |22.08

31.0 _'.549 15.15 502,B4 | .661 78.58 1_.50

46.3 27.556 14.76 302.59 2.125 78.89 123.72

PAGE 165

399603.559 LAT 28.3|0600 LON 279.461800

J4.00000 T8 667.5O0O POL 2
LCI4 243.|5|8

ARRIVAL DATE JULY |0 1965 5 6 |7.8

INJ INJ INJ JNJ
TII4E RAD VEL PTH

|3,_6 |4.| 6562.8 J0.977 -3.00
15 5029.7 6557.5 10.981 -2.55
|3 54 30.Z 6555.4 10.985 -2.08
15 38 16.4 6550.2 10.988 oi.67

|3 4| 49.4 6547.9 10.990 -1.28

13 45 10.0 6546.5 10.991 -.91
15 48 19.1 6545.5 10.992 -.58
|5 51 17.4 6544.8 10.992 -.26

13 54 5.9 6544,7 10.992 .04

13 56 45.1 6544.9 |0.992 .52
13 59 15.B 6545.3 10.992 .58

14 | 58.5 6546.0 10.991 .82

14 5 55.8 6546.9 10.990 1.05

I



ATLAS CENTAUR!SURVEYOR LUNAR TRAJECTCRIES FOR |964-|966 PAGE J66

SX -.|4348/:1 SY -.902722 SZ -.405592 OAO -23.92822 RAO 260.96635 RH
C3 -.905983 ECC .9851_5 SLR 12991,981 RCA 6544.6650 LTA -6.00000 GTA

GHA 288.6960 LPH 155.0157
LAUNCH OATE JUt. 8,1965 TF 63.203

LNEJ4 INCH |NJ IN!
A234TH TIHE P8 LAT LCNG

* TRUE ANO4ALV OUT OF RANGE FRCH 84,00

96.00 14 4 52.7 27.336 L>Z.27 306.24
97.00 J4 10 _0.8 27.378 2!.63 306.12

98.00 14 |5 24.9 27.425 _1.38 306.00
99.00 J4 20 6.5 27.460 _D.94 305.86

100.00 14 24 27.1 27.489 20.50 305.70
J01.00 14 28 28.3 _7.513 20.08 305.54

102,00 14 32 11.6 27.532 19.63 305,36
103.00 14 35 38.5 27.546 J9.20 305.17
!04.00 14 38 50,4 27.557 18,78 304.98

105.00 14 4! 48.5 2'7.566 !8.36 304.77
106.00 !4 44 34.0 27.572 17,94 304,56

107.00 14 47 8.J L_.577 17.53 304.34
108.00 14 49 31.7 27.580 17.12 304.11

J09.00 !4 51 45.9 27.582 16.72 303.87
llO.O0 14 53 51.3 27.583 16.32 303.63

lJ/.O0 14 55 48.9 27.583 15.9"4 303.59
112.00 14 57 39.2 27.583 15.52 303.13

113.00 14 59 L_.9 27.582 15.13 30"4.87
114.00 15 1 .5 27.581 14,75 302.61

IN! IN! IN!

TA RI" AS( A214TH

1"O 95.00

-5.379 86.57 108.89
-4.137 87 •82 109.73

-2.983 88.97 110.57
-1.922 90.00 111.41

-.947 90.94 1!2._4
°.051 91.78 113.07

.772 92.53 113.90
1.550 93.21 114.72
2.2_7 93.82 1 ! 5.54

2;670 94.35 116.36
3.463 94.83 117.18

4.012 95.26 118.00

4.519 95.63 118.82

4.988 95.95 119.64
5.424 96.24 |_0.46

5.830 96.48 121.27
6.207 96.69 12"Z.09

6.558 96.86 122.91
6,886 97.01 !23, 73

402315.090 LAT 28.310600 LCN 279.461800

14.00000 T8 667.5000 POL 2
L_ 243.1518

ARR|VAL OATE JULY 11 1965 5 55 30.5

IN!

TIHE

14 16
14 21

14 26

14 31

14 35

14 39
14 43

14 46
14 49

14 52
14 55

14 58
15 0

)5 2
15 4

)5 6
15 8

15 10

15 12

IN! |NJ !NJ

RAO VEL PTH

.2 6559.0 10.984 -2.67
28.3 6553.1 !0.988 -2.05

32.4 6549,1 10.992 -1.48
14.0 6546.5 10.994 -.95

34.6 6545.1 10.995 -,47
35.8 6544.7 10.996 -.03

19.1 6545.0 10.995 ._
46.0 6545.8 10.995 .76
57.9 6547.! 10.994 1.11

56.0 6548.7 J0.992 | .42
41 .fi 6550.6 10.991 1.72

15.6 6552.6 10.989 1.99
39.2 6554.8 10.987 2.24

53.4 6557.0 10.985 2.48
56.8 6559.2 10.983 2.69

56.4 6561.5 10.98! 2.89
46.7 6563.8 10.980 3.08

30.4 6566.0 10.978 3.25
8.0 6568.2 10.976 3.42
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ATLAS C_.NTAUR/._)RVF'YOR LUNAR TRAJF'CTCR|[s F'OR ]9_4-|_

SX .071797 SY -.90|918 SZ -.425898 OkO -25.20?54 R/K) 274.55139 RM

C3 -.853577 £CC .985_385 SIR I_::,'9.1.613 RCA 6544.6650 LTA -6.00000 GTA

Ce4A 289.6816 LPH |64.30E|
LAUNO4 OAT[ JUL 9,1965 TF" 62.9_7

LNCH LNCH |NJ ]NJ INJ
AZ14TH T| I,_. P8 I.A T I,JONG TA

4_

TRUE ANOMALY CUT OF" RANGE F'RON 84.00 TO _oOO
93.00 14 5"r 23.5 27.364 23.58 306.13 -4.733

94.00 15 3 50.2 Z'r.412 Z3.12 _06.63 -3.,_i
95.00 15 9 45.0 L:_/'.4¢JO _.67 306.53 -1.916

96.00 J5 15 9.5 77.496 ;_.2Z 306.41 -.691
9.1.0(3 15 _O 5.9 _r.sE4 E|.78 306.Z? .4J9

98.00 |5 24 36.1 21'.544 Zl.34 306.1E |.425
99.CX) 15 _8 42.5 27.559 a3.90 305.96 2.336

Z00.00 15 32 2.1.1 27.569 a3.47 _05.78 3.167
101.00 J5 35 5Z.J Z.1.576 _3.f34 305.Q3 3.910

J02.00 15 38 59.5 Z/'.38| /9.61 305.41 4.589
I03.00 15 41 50.9 27.583 19.19 305.EI 5._07
104.OO 15 44 _.| Z7.58`3 18.77 305.00 5.TI0

105.OO 15 46 5Z.4 Z7.58`3 18.,35 304.79 6._
106.00 15 49 5.4 Z?.581 1?.94 3(34.5? 6.'I5`3

10.1.00 J5 51 8.0 L_r.579 17.5`3 _04.34 7.184
|08.00 15 5`3 1.4 2"7.5.16 17.12 304.10 7.579

109.00 15 94 46.5 L_/'.573 16.72 303.6? 7.94Z
JlO.OO IS 56 24.E 77.570 |6._IZ .,_)3._ 8._778

||J.OO J5 5.1 55.J 77e_ |5.9`3 _'O3.`37 8.58?

112.00 J5 59 20.O 77.56`3 15.5`3 303.12 8,874

113.00 J6 0 _9,`3 77.559 |5.|5 302.85 9.|,80
114.f30 16 I 5`3.7 77.555 14.76 302.59 9,387

INJ INJ

RT AS(: AZMTH

I0! .E0 106.41

I02.72 107.;.'6
104.110 I08.|J

105.34 108.95
106.44 109.78

JO?.4E | J0.6J
|08.28 JJJ .44

109.05 112.27
I09.7Z IJ3.09

110.`31 11`3.91
J10.8`3 J14.1`3
Ill ._B 115.55

111.67 116.31'
If2.00 117.19

JJ2.,_ 118.00
| 12 • 5`3 J18.82
112.7`3 119.64

IJ2.89 J_!3.45

113.0Z 121.2T
11`3.J?. IL_.09

11`3.19 1;_.91
11`3.2`3 12`3o72

P_GE 167

404322.509 LAT 28.3|0600LCN_79.dGIB00

14.fXI]00 T8 66.1.5000POL 2

ARRIVAL OATE JULY J2 1965 G 45 45..1

XNJ XNJ XNJ /NJ
Tlf4_. RAO VEL PTH

15 8 `3J.0 6555.8 10.989 -2.35
J5 J4 57.7 6549.9 10.994 -J.6_

15 _52.5 6546.5 10.996 -.95
15 26 17.0 6544.9 10.998 -.34

15 `31 I`3.4 6544.8 10.998 ._J
15 `35 43.6 6545.? 10,997 ..11

15 3950.0 6547.4 10.996 1.16

15 4`334.6 6549.6 10.994 _.57
15 46 59.6 6552.2 10.992 1.94
15 50 ?.O 6555.1 10.989 2._8

15 5_ 58.4 6558.1 10.987 2.59
15 55 `35.6 656J.2 10.964 2.8G

15 5759.9 6564.2 10.981 3.12
16 0 12.9 6567.`3 10.979 3.95

16 2 J5.5 6570.3 Z0.9.16 3.5"1
16 4 8.9 657`3.2 10.9"14 3.76

16 5 54.0 6576.0 10.9"12 3.94
16 ? 31.7 65?8.7 10,969 4.11

16 9 2,6 6581.`3 10.96"1 4.26
16 10 27.5 65B3.8 10.965 4.41

16 11 46.8 658E.2 10.963 ' 4.54
16 13 1.2 65_.5 10.961 4.66

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR 1964-I966 PAGE _68

SX .282277 Sy -.859404 52 -.426315 0AO -25.23394 RAO 288.18309 RH

£3 -.829819 ECC .986375 SiR 13000.165 RCA 6544.6650 LTA -6,00000 GTA
GHA 2_.X}.6673 LPH 174.8729

LAUNCH DATE JUt. 10,1965 TF 62,921

LNCH LNEJ4 INJ INJ XNJ INJ XNJ

AZHTH TIME P(] LAT LCNG TA RT AS( AZHTH

#

TRUE ANOHALV CUT OF RANGE FRO4 84.00 TO 9_.00
93.00 15 48 19.1 27.364 23.58 306,73 -4.707 114.96 106,41

94.00 15 54 45.2 27.413 23.12 506,63 -3.240 116.48 J07.26
95.00 16 O 39.4 27.460 _.67 506.53 -1.894 117.85 108.1I

96.00 16 6 3.2 27.497 _.22 306.41 -.672 119.08 108.95
97.00 16 10 58,7 27,524 21,78 506,27 .435 120,18 109,78

98.00 16 15 28.1 27.544 2|,34 506.12 1,438 121,15 110.61

99.00 16 19 33.6 27.559 20.90 505.96 2.346 ILPZ.02 Ill,44

100.00 16 23 17.3 27.569 20.47 505.78 3.168 122.78 112.27
101.00 16 26 41.5 27.576 20.04 505.60 3.913 123.45 113,09

102.00 16 29 47.9 27,.581 19,61 505,41 4.589 124,03 113,91
103.OO 16 32 38,5 27.583 19.19 505.21 5.204 124,55 ||4.73
104.00 16 35 J4.9 _-_7,583 18.77 505.00 5.764 124.99 115.55

105.00 16 37 38.5 27,583 18,35 504,79 6,275 125,38 116,57
106.00 16 39 50.6 27.581 17.94 504.57 6.742 125.71 ||7.19

107.00 16 41 52.5 27.579 17.53 504.34 7.169 125.99 JIB.D0
108.00 16 43 45.3 27.576 I7.12 504.10 7.562 126.23 118.82
109.00 16 45 29.7 27.575 16.72 303.87 7.9_4 I26.43 119.64

110.OO 16 47 6.8 27.570 16.32 303.62 8.257 126.59 120.45

111.OO 16 48 37,1 27,567 Ifl,93 303,37 8.564 |26,7! |21,27
J12.OO J6 50 1.4 27,563 15,53 503,12 8,849 126,81 I2"Z,09

113,00 16 51 20.2 27,559 Ifl,]5 302,85 9.114 126,68 I22,91
]14.O0 16 52 34.0 27.556 14.76 502.59 9.359 126.9_ 123.72

405637.922 LAT 28.3J0600 LC¢4 279.461800

14.00000 T8 667.5000 POL
LC'_I Z43.151B

ARRIVAL DATE JULY 13 1965 7 36 12.4

INJ INJ INJ INJ

TIME RAO VEL PTH

I5 59 26.6 6555.6 10.990 -2.34

16 5 52.7 6549.9 10.995 -1.6I
|6 II 46.9 6546.4 I0.998 -.94

16 17 10,7 6544.9 10,999 -.33
16 L_Z 6.2 6544.8 |0.999 .22

16 26 35.6 6545.7 10.998 .7J
16 30 41,I 6547.4 10.997 1.16

16 34 24.8 6549.6 10.995 1.57
16 37 49.0 6552.3 10.993 1.94

16 40 55.4 655fi.I 10.990 2.28
16 43 46,0 6558.1 10.988 2.58
16 46 _-_Z,4 656I.J 10.985 2.86

16 48 46,0 6564,2 10,983 3,12
16 50 58.1 6567.2 10.9_0 3.35

I6 53 .0 6570.2 J0,978 3.56
I6 54 52.8 6573.I I0.975 3.76

16 56 37.2 6575.8 J0.973 3.93
I6 58 14,3 6578.5 I0.97I 4.JO

16 59 44.6 6581.1 10.968 4.25
17 l 8.9 6583.6 10,966 4.39

J7 2 27.7 6586.0 10.964 4.53
17 3 4J.5 658_.2 10.962 4.65
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ATLAS CENTAUR/.._JRVEYC'_ LUNAR TRAJECTC'WIE$ F'C'_ |_4-1966

SX .47Ht_5 SY

C3 -.834_q_5 ECC
GHA 291,6529

LAUNCH DATE JUt.

LN(H INCH

A_ITH TIN[ I=13

S

:#

=k

TRUE ANOHALY
96.00 16 36 41.1

97.00 16 42 7.|
98.00 |6 47 9.0

99.00 16 51 48.E
IOO.00 16 56 6,5

|01.00 17 0 5.3
IOZ.O0 17 3 46.1

IO3.00 17 7 10,6
104,00 17 10 20.1

105.00 17 13 15.8
106.00 17 15 59.1
107.00 17 18 30.9

108.00 17 20 52.4
I09.00 17 23 4.5

110,00 17 25 8.0

III.(30 J7 27 3.6
IJZ.OD 17 28 5Z.I

113.00 17 JO 34.0
JJ4.00 17 37. 9.9

-.777788 5_ -.407175 0AO -Z4.0275| RAO 301.61641 RN
• 9_,6292 5LR ]Z999.622 RCA 6544.6650 LTA -6.00D00 GTA

LPH |87.8:X}0
It .1965 TF 63.183

IN| IN| IN| |NJ IN|

LAT LONG TA RT ASC AZt4TH

CUT ,'Jr RANGE F'ROH 84.00 TO 95.00

27.340 22.27 506.25 -5.299 127.59 108.89

27.382 E1.82 306.13 -4.055 1_.83 I09.73
27,426 21,38 306,00 -2,910 129,96 110,57

27.462 20.93 305.86 -1.858 130.99 111.4!
27.491 20.50 305.71 -.892 131.91 112.24
27.514 213.06 _05.54 -.006 13Z.74 113.07

27.532 19.63 505.36 .809 133.49 113.90

27.347 19.20 305.17 1.557 134.16 114.72
27.558 18.78 304.96 2.246 134,75 115,54
27.566 18.36 304.77 2.881 133.28 116.36

27.573 17.94 304.56 3.466 135.75 117.18
27.377 17.53 304.34 4.006 136.16 118,00

27.580 17.12 304.11 4.505 136.32 118.82
27.582 16.72 503.87 4.968 136.84 119.64

27.583 16.3_ 503.63 5.397 137.12 120.46
27.583 15.92 303.39 5.79G 137.35 121.27

27.583 15.52 503.13 6.J66 137.53 122.09
27.582 15,13 302.B7 6,512 137.72 122.91

E7,581 14,75 30E.6| 6,834 137,86 12'3,73

PAGE J69

406255.934 LA'r 28.310600 LCN 219.46lP00

14.00000 TB 661.5000 POL Z

LC_q 243.|518
ARRIVAL OATE JULY 14 |965 B E5 51,7

]NJ INJ INJ INJ

TZNE " RAD VEL PTH

16 4748.6 6558.5 |0.987 -2.63

16 53 14.6 6552.8 |0.992 oZ.OI
16 58 16.5 6546.9 10.995 -1.45

17 E 55.7 6546.4 10.997 -.92
17 7 14.0 654_.1 |0._ -.44
17 11 |E.8 6544.7 10.999 -.00

17 14 53.6 6545.0 10.999 .40

17 18 18.1 6543,9 10,998 .77
17 21 27.6 6547.2 |0.997 1.|2
1724 23.3 6548.8 IO.995 1.43

17 27 6.6 6550.6 10.994 1.72

172938,4 655E.6 |0.997 1.99
17 31 59.9 6554.7 JO._JO _.24
17 34 12.0 6556.9 |0.989 2.47

17 36 15,5 6559.1 |0.987 2.68

17 _6 11.1 6561.3 10.985 2.88
17 39 59.6 6563.5 10.983 3.06

17 41 41.5 6565.7 J0,981 3.23
17 43 17.4 6567.8 |0.979 3.39

I



ATLAS CFN'r.,,iUR/SURV[YC'W LUNAR TRAJECTCRIEIS F'C_ |964-|966 PAGE " ] ?O

SX .655021SV -.66106fl SZ
C3 -.861412 ECC .985_56 5LR

GHA 29Z.6386

LAUNCH DATE JilL ]2,]965

LNCH LNCJ*I
A2'HTH TI_E P6

_t

_t

_t

_t

*TRUE
102.OO 17 25 8.2

103.00 17 29 _O.O
104.00 17 35 16.7
lOfl.OO 17' 36 59.1

106.OO 17' 40 28.3
107'.00 17' 43 45.2

J08.00 17' 46 50.6
109.00 17' 49 45.:3

110.0(3 17' 52 50.3
111.00 17' 55 6.0

112.O0 17' 57' 33.3
113.00 |7 59 52.8

114.00 18 2 5.0

-.36953fi DAD -Zl.68695 RAO 314.64929 RM
12996.772 RCA 6544.6650 LTA -6.{J0000 GTA

LPH 198.7386

TF 63,628

IN] IN] IN] IN] IN]
LAT LCNG TA RT ASC A2_4TH

ANCRALYCUTCF'R_NGE FROM 84.00 TO|O|.O0

27.315 19.72 305.15 -5.872 139.62
27'.344 ]9.29 304.98 -4,939 140,50
27'.382 18.85 304.81 -4.055 141.32
27'.414 18.43 304,63 -3.Z30 |42.07

27'.442 JB.O0 304.44 -2.46! 142.75
27'.466 17.58 504.23 -1,743 143.37

2'7.486 17'.17' 304.02 -1.07'2 ]43.93
27'.503 |6.76 303.80 -.445 J44.44

_-7.518 |6,35 _'_3.57 .|4| |44.90

27.530 |§.9fl 303.34 .690 145.32
27'.540 15.55 303.10 1._05 145.69
27.549 15.15 302.85 1.687 146.02

27.556 14.76 502.59 2.140 146.32

113.82
114.66
115.49

116.32
117.15
117'.97

11B.80

119.62
120.44

121.26
122.08

122.90
123.72

406144.551 LAT _8.3JOC-,00 LCN 279.461800

J4.00000 TB 667.5000 POt. 2
LGM 243.J518

ARR|VAL DATE JULY 15 1965 9 ]3 55.]

|NJ IN] IN] IN]
TIHE RAO VEL PTH

17' 36 15.7 6561.B ]0.983 -2.9_

17' 4027.5 6556.8 ]0.987 -2.45
17' 44 24,2 6552.8 10.991 -2.01

17' 48 6.6 6549.8 10.993 -1.60
J7' fil 35.8 6547.7 10.995 -1.22

17 54 52.7 6546.2 J0.996 -.87
17' 57' 58.1 6545.2 10.997' -.fi3

18 0 52.8 6544.8 10.998 -.22
18 3 37'.8 6544.7 IO.998 .07'

18 6 13.5 6544.9 10.997 .34
18 840.8 6545.4 I0.997' .60

18 |1 .3 6546.1 10.996 .B4
18 J3 12.5 6546.9 ]0.996 1.06



I
I
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,aTLAS CENrAUR/::_RVEvOR LUNAR TRAJECTORIEs FOR 1964-1,966 PAGE | T!

sx .797583 Sv

C3 -.904_66 ECC

C+IA Z93.6Z42
LAUNCH DATE JUL

LNCH

A;n4TH

S

lll.O0

112.00
I13.00

IJ4.00

-.5Z4376 _ -.515086 DAO
-985153 SIR 12_Z.167 RCA

13,1965

-18.36598 R/K) 3_1.181_? _1 405248.2|| LAT 28.3|0600 LOM 279.46|800

6544.6650 LTA -6._ GTA |4,00000 T8 667.5(_0 POt. 2
LPH Z09.8761 L(;*4 24].J5|8

TF 64.|68 ARRIVAL 0ATE JULY |6 J965 9 59 58.7

LN04 INJ INJ INJ INJ

rIME P8 LAT LONG TA RT ASC
JNJ INJ INJ JNJ INJ

A214TH TIME RAC VEL PTH

|21.2| lB 26 46.6 6563.8 10.980 -3._
12"Z,03 J8 29 57.3 6559.9 10.983 -2.75

1f2.86 18 32 59.2 6556.5 10.986 -2.43

123.68 18 35 52.8 6553.7 10.988 -2.12

s

TRUE N,_IAL_ CUT OF' RANGE FRO'4 84.110 TO llO.O0

18 15 39.1 Z I._J8 16.07 303.13 "6.Z09 |5|.25
18 18 49.8 L:_.3|7 15.66 30'_.90 -5.5_8 J5|.81

J8 21 Sl.? 27._6 19.26 3(?Z.67 -4.B90 J52.M

J8 Z4 45.3 _/'.373 14.86 _I02.43 -4._78 152.83

MOON 0(_$ NOT _ TI_ 24_.1518 14_J_IOIAN ON AUG E 1_5

THE:LUNAR_CLINAT;CN |$_.AI"_.R THAN-I_.O(_GR_S FRO4 JUL l? 1965 _ /LUG ,_ 1965

I



ATLAS CENTAUR/.$URVEYCR LUNAR TRAJECTOR|ES F_|964-1966 PAGE ]72

SX -.C,O_.X136 SY -.7390Z7 S?

C3 -1.13_17Z ECC .9_1312 SLR

C_A 313.3372

LAUNCH OATE AUG 2.1965

-.2_7946 OAO -16.73517 RAO Z_0.50785 RH

12967.030 RCA 6544.6650 LTA -6.000L_ 6TA

LPH 99.9937

TF 64.408

LNCH LNCH INJ INJ |NJ INJ INJ

ATHTH TIt_ P8 LAT LCNG TA RT ASC A2'HTH

TRUE ANOHALV OUT CF RAN6EFROt4 84.00 TO !14.00

x_

_x

:¢

:¢

_x

392307.J9! LAT 28.3|0E00 LC_I 279.46|800

14.00000 TB 667.5000 POt. Z

LCWl Z43.15JB

ARRIVAL OATE AUG. § J96fi 2 !fi 4Z._

|NJ [NJ INJ INJ

TIHE RAO VEL PTH
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sX -.4119638 SY

C3 -1 .D30804 ECC

GHA 314.3L:_8
I.AUNO4 CA fiE ,M.JG

LNO4 LNO4

A2'NTH T|NE

J

lk

,Ik

_TRUE

105.00 ,11 `1S
`106.O0 11 `19

`107.O0 |i _3
,1_.f_ `11 26

`109.00 `1`1 29
`110.00 `1`1 3Z

`11_.00 JJ 36

1`13.00 J| 4J

`114,DO l| 43

ATLAS CENTAUR/SURVEvCR LUNAR TRAJECTCRIE$ FOR 1964-1966

-.837303 $2' -.351660 OdO -L_.58891 _ 243.43569 RM

• 983075 SIR lZg?8.56t] RC.A 6544.6650 LTA -6.00000 GTA
LPH 111.1968

3.1965 TF 65.8`16

IN| IN./ IN| JNJ IN|

I:_ I.AT _ TA RT _ A2NTH

,_Cf_.v CUT OF _ Flq04 84,0D TO I04,1X)

58,9 27,_9 `18,46 _04,55 -5,342 68,i6 `116,Z9
45.4 _.363 `18.04, 304.36 -4.505 GB,_Z `1l't,JZ

`19,4 27, _6 I?,6Z _04,17 -3,718 69,62 117,95
4`1,7 ZT',4Z4 JT,_:} 303._ -Z,_O 70,26 118,78

53,J 27.448 16,78 303,75 oZ._B8 70.85 119,60
5a.3 27.469 16.57 _03.53 -1.639 7|.39 120.43

46,1 LrJ',487 `13,97 303,30 -| ,OL_ 7| ,87 |Z| ,_5

29.9 _'.503 J5.57 303.06 -.456 7_.3_ J_.07
3.6 27.5`16 J_,`17 30"Z._ .0B3 72.72 IL_,90

_10.5 27.5£'8 14,78 302.56 .._J0 73.f_ 123,7_

PAGE 173

397017,430 i.AT _L4.3J0600 LON 2?9,46|000

14,(:gXlO0 1_ 667,5000 POt.
LC_I 243.| 5|8

ARRIVAL DATE AUG. 6 1965 3 3 _.S

IN| IN| IN| IN|

TiME RAO VlEL PTH

IJ _ 6.4 6558.8 10.9/8 -2.65
IJ 30 3_.9 6554.7 `10.981 -_.23

|| 34 _6.9 6551.5 J0.984 -J.84
II 57 49._ 6549.1 `10,906 -`1.48

|| 4J .6 6547.3 10.988 -l.13
1| 44 |.8 6546.0 10,989 -.8|

11 46 55.6 6545._ 10.990 -.51

|1 49 36.4 6544.8 10.990 -.73
|i 5_ IS,`1 6544.7 10.990 .04

`11 54 38.0 6544.B J0.990 .29

I



ATLAS CENTAU_/SURVKYC_ LUNAR TRAJECTCRIES FOR 1964-1966

sx

C3

GHA

LAUNCH (]ATE 4,196fl

LNCH LNCH

AZHTH TIH£ P6

* TRUE ANCHALV CUT CF

97.00 1| 59 41.8 27.3J4
98.00 12 4 56.9 27.356

99.00 12 9 50.0 27.402
100.00 12 14 22.6 27.440
IOl.O0 12 18 36.0 27.471

I0_3.00 12 LP'Z31.6 27.496
103.OO 12 26 10.7 27.517
104.00 12 29 34.7 27.533

IO5.O(] 12 32 44.7 27.547
106.OO 12 35 41.9 27.557

107.00 12 38 27.3 27.565
IOB.O0 12 41 2.0 L_/'.571

109.00 12 43 26.8 27.576
II0.00 12 45 42.5 27.579

111.00 J2 47 50.0 27.581
112.00 12 49 49.B 27.583

113.00 12 51 42.7 27.583
114.00 12 53 29.2 27.583

PAGE 174

-.211451 SY -._9309_ 52 -.397082 DAD -23.3958B RAO 256.67974 RH 400763.813 LAT 2_.310600 LC_1279.461800

-.939163 ECC .9_45_ SLR 129_8.416 RCA 6544.6650 LTA -6.0(_00 6TA 14.00000 T8 667.5000 POL 2
315.5085 LPH |23.348| LQH 243.1518

AUG TF 63.310 ARRIVAL DATE AUG. 7 1965 3 52 14.5

INJ INJ INJ INJ |NJ
LAT LCNG TA RT A_ A2_4TH

RANGE FRCH 84.00 TO 96.00

21.85 306.06 -5.848 81.62 109.70
21.40 305.93 -4.656 82.80 110.55

_.96 305.80 -3.544 83.90 ||1.39
20.51 305.66 -2.517 84.89 112.22

20.08 305.50 -1.569 85.79 113.06
19.64 305.33 -.69fl 86.61 113.88
19.21 305.J4 .1|3 87.34 114.7J

18.79 304.95 .859 88.00 115.54
18.37 304.75 1.549 88.59 116.36

J?.9§ 304.54 E.187 89.1_ 117.18
17.54 304.33 2.779 89.60 118.00
17.13 304.10 3.327 90.02 118.82

16.72 303.87 3.837 90.39 119.64
16.32 303.63 4.311 90.72 120.46

15.92 303.38 4.752 91.01 |21.27
15.52 :303.13 5.164 91.26 122.09

15.13 302.88 5.548 91.47 122.91

14.75 302.61 5.907 91.65 123.73

|NJ INJ INJ INJ
TIHK RAO VEL PTH

12 10 49.3 6561.6 10.980 -2.90
12 16 4.4 6555.4 10.985 -2.31

12 20 57.5 6550.9 10.989 -1.76

12 25 30.1 6547.8 10.991 -1.25

IE E9 43.5 6545.9 10.993 -.78
12 33 _:J.J 6544.9 10.994 -.34
12 37 18.2 6544.7 10.994 .06

12 40 42.Z 6545.0 10.994 .43
12 43 52.2 6545.9 10.993 .77

12 46 49.4 6547.0 10.992 1.08
12 49 34.8 6548.5 10.991 1.38

12 52 9.5 6550.! 10.989 1.65
12 54 34.3 6552.0 10.988 1.90

12 56 50.0 6553.9 10.986 2.14
12 58 57.5 6555.8 10.985 2.38
13 0 57.3 65fi?.9 10.983 2.56

13 2 50.E 6559.9 10.981 2.75

13 4 36.7 6562.0 10.980 2.93

I
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ATLAS CF'NTAUR/SURVEY_R LUNAR TRAJECTORIES FOR 1_-1_o6

sx .002949 SV -.906057 SZ

c3 -.870450 ECC .9B5708 SLR
GHA 316.2941

LAUNCH OATE AUG 5,1965

LNCH LNCH

AZT4TH T; I_ FIB
_t

_, TRUE ANO4ALV OUT OF

93.00 J2 50 42.2 27.335
94.00 IZ 57 12.3 27.386
95.00 13 3 II.2 27.43?

96.DD ] 3 8 40.4 27.478

97.00 13 |3 41.9 L:r/'.509
98.00 13 18 17.6 _'t.533

99.00 13 L_ 29.6 27.550
100.00 13 26 19.9 27.583

I01.00 13 29 50.6 27.572
I02.00 13 33 3.5 _'l.578

103.00 13 36 .3 27.581
104.00 13 38 42.8 27.583
105.00 13 41 1Z.3 27.583

106.00 13 43 X].I 27.583
107.130 13 45 37.4 _,', .581

108.00 1.3 47 .35.3 27.579
109.00 1-3 49 24.7 27.576

II0.00 I-3 51 6.5 27.573
1||.00 I-3 52 41.2 27.5_
1|2.00 13 54 9.8 27.567

11.3.00 J.3 55 .32.7 27.563

ltd.(X3 1-3 56 50.4 27.560

-.423|46 OAO -25.03337 RAO 270.18650 RM

12HS.P03 RO 6544.6650 LTA -6.00000 GTA

LPH 13,1.7132
_.96T

INJ INJ INJ INJ |NJ
LAT LONG TA RT AS( AFHTH

RANGE FnOq 84.O0 TO 9_.00

23.59 306.70 -5.426 96.03 106.40

23.13 306.61 -3.943 97.56 107.25
;_.68 306.51 -2.575 96.97 108.J0

;_.23 306.39 o!.329 100._ 108.94
21.78 306.26 -.196 JOJ .35 J09.78

21.34 306.11 .833 10,?..35 110.6|
20._0 305.95 1.767 103.25 111.44
_.47 _05.78 2.6|5 104.04 1|2.Z7

_0.04 305.E0 3.386 104.74 113.09
19.6| 305.41 4.087 105.35 113.91

19.19 305.21 4.PZ6 105.89 114.73
18.77 305.00 5.309 106.36 115.55
18.35 304.79 5.841 106.78 116.37

17.94 304.57 6.329 107.13 117.19
17.53 304.34 6.777 107.44 118.00

17.12 _04.11 7.188 |07.70 118.82
16.72 303.87 7.567 I07.92 119.64

16._1_ 303._ 7.917 108.10 |_.45

15.92 _03.37 6.24| 108.24 121.27
15.53 303.12 8.540 108.36 I_.09

15.14 302.86 8,818 108.44 122.91
14.76 302,59 9.077 108.50 ]23.72

PAG( ! 75

403501.992 LAT 28.3|0600 LON 279.46JB00
14.011000 T6 667.5000 _ 2

LC_¢ Z45.151B

ARgIVAL OATE AUG. 8 1965 4 42 JJ.4

|NJ INJ ZNJ JNJ

T|ME RAO VEL PTH

13 1 49.7 6559.3 10.985 °2.69

13 8 19.8 6552.4 10.991 -1.96
13 |4 18.7 6548.0 10.994 -1.28

13 19 47.9 6545.5 J0.997 -.66
13 24 49.4 6544.7 10.997 -.10

13 29 25.1 6545.0 10.997 .41
13 33 37,1 6546.2 10.996 .88

13 37 27.4 6548.1 10.994 !.50
J3 40 58.1 6550.3 J0.992 1.68

13 44 Jl.O 6552.9 |0.990 2.0.3
13 47 7.8 6555.7 10.988 2.35
13 49 50.3 6558,6 10.985 2.64

J3 52 J9.8 6561.6 10,983 2.90
13 54 37.6 6564.5 |0.980 3.J4

13 .56 44.9 6567.4 10.978 3.36

13 58 42.8 6570.3 10.976 3.57
14 0 32.2 6573,1 J0.973 3.76
14 2 14.0 6575.8 J0.971 3.93

14 3 48.7 6578.4 J0.969 4.09
14 5 17.3 6580.9 10.967 4.24

14 6 40.2 6583.3 10.965 4.38

14 7 57.9 6585.6 10.963 4.51

I



ATLAS CENTAUR/SURVEYGR LUNAR TRAJECTCRIE5 FE)R J964-|966 PAGE J?6

SX .215372 5v -.877064 5Z -,4293t]8 OAO -25.42872 RAO 285.7966! RR
C3 -.833607 ECE .986313 5LR 12999.760 RCA 6544.6650 LTA -6.{_000 GTA

(,HA 327.2798 LPH |45.938|
LAUNCH DATE AUG 6.1965 1"F 62.876

LNCH INCH IN! IN! |NJ IN! ZNJ
AZNTH T]N_ P(3 L.AT LCNG TA RT AS(. AZMTH

t/

_t

* TRUE ANCI_L'q CUT OF RANGE FRCH 84,00 TO 9| ,00
92.00 13 41 19.5 27.354 24,03 506,83 -5,418 109,84 105,56

93.00 13 48 15,9 27.390 23.fi7 306.75 -3,832 111,50 106.42
94.00 13 54 37.9 27.444 23.J1 306.67 -2.375 1|3.0| J07.27

95.00 14 0 27.0 27.456 22.66 306.56 -1.053 114.36 108.12
96.00 14 5 45.1 27.517 22.21 306.43 .143 115.56 108.96

97.00 14 10 34.4 27,540 21,77 306,29 1,223 116,63 109,79
98.00 14 14 57.E 27.557 21,33 306,13 2,198 117.57 110,62

99.00 14 18 56.0 27.568 20.90 305.97 3.079 118.40 |11.45
100.00 14 22 33,0 27,576 2D,46 305,79 3,873 119,J3 J12,27

J01.(30 14 25 50.4 27.581 _0.03 305.60 4.592 119.77 113.09
JO2.(X} J4 28 50.3 27.583 19.61 305.4! 5.243 120.33 113.91
103.00 14 31 34.5 27.583 J9.19 305.21 5.833 J20.81 114.73
104.00 J4 34 4.6 27.583 18.77 30fi.O0 6.369 121.23 115.55

JO5.00 Z4 36 LP'Z.3 27,561 18,35 304,78 6,857 121,59 116,37

J06.00 14 38 28.7 27.578 17.94 304.56 7.303 121.90 JJT.J9
JOT.D0 14 40 25.2 27.575 17.53 304.33 7.711 122.1§ J18.00

108.00 ,14 42 12.7 27.572 17.13 304,10 6.085 ILPZ.37 118,82
109.00 14 43 52.2 27.568 16.72 303.66 8.428 122.5§ JJ9.64

IlO.O0 14 45 24.5 27.564 16.32 303.62 8.744 122.69 J20.45
11,1.00 14 46 50,4 27.561 J5,93 303,37 9,036 122,79 121,27

ll2.O0 14 48 10.4 27.557 15.54 303.1J 9.306 122.87 J22.09
113.00 J4 49 25.| 27.553 15.Ifl 302.85 9.556 122.92 122.90

1,14.00 14 50 35.J 27.549 I4.77 302.58 9.789 J22.95 123.72

405259.340 LAT 28.3J0600 LON 279.461800
14.000(X} T6 667.5000 POL 2

LC_4 243.JSJ8
ARRIVAL OATE AUG. 9 1965 5 32 33.0

IN! IN! IN! IN!
TIHE RAO VEL PTH

13 52 27.0 6559.2 10.987 -2.69

13 59 23.4 6551.9 10.993 -1.90
14 5 45.4 6547,5 10.997 °J.J8

J4 I! 34.5 6545.2 10.998 °.52
14 16 52.6 6544,7 10.999 .07

14 21 41.9 6545.4 J0.998 .61
J4 26 4.7 6547.1 10.997 1,09

I4 30 3.5 6549.4 10.995 J.53
14 3340,5 6fifi2.! 10.993 J,92

J4 36 57.9 6555.1 10.990 2.2B
J4 39 57.8 6558.3 10.987 2.60

14 42 42.0 6561.5 10.985 2.90
14 45 I2.I 6564,8 10.982 3.16
J4 47 29.8 6568.0 10.979 3.40

14 49 36.2 6571.1 10.977 3.63
14 51 32.7 6574.2 10.974 3.83

14 53 20.2 6577,1 10.972 4.01
14 54 59.7 6580.0 10.969 4.J8

14 56 32.0 6582.7 10.967 4.34
14 57 57.9 6585.3 |0.965 4.49

14 59 J7,9 6587,7 10.963 4,62
15 0 32.6 6590.1 I0._1 4.75

• 15 I 42.6 6592.3 10.959 4.86
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ATL.AS CENTAUR/SURVEY_ LUNAR TRAJECTOR|F5 FC)R 1964o1966

SX .416965 Sv -.P0817! SZ

C3 -.830597 ECC .986362
GHA 318.2654

LAUNCH DATE AUG 7,1_5

L.NCH LNO4

AZMI"H TINE 1=13

* TRUE ANOMALY

94,00 14 29 48,1 27,310
95.00 14 35 56.6 27.360

_.00 14 41 36.9 27,413
97.00 14 46 50.4 E7.455

_._ 14 SJ 38.9 27.488
99.00 14 56 4.2 27.514

)00.00 IS O 8.1 27.534
JOl.O0 J5 3 52.3 27.550

J02.00 J5 7 18.7 27.561
103.00 15 10 _.8 27.570
104.00 16 13 24.E 27.576

105.00 15 16 6.1 27.580
106.00 15 18 36.0 27.582

107.0(3 15 _0 55.0 27.583
108.00 15 2_ 4.0 27.583

]09.00 ]5 Z5 4.l 27.583

JzO.O0 15 26 56.0 27.561

111.0(3 15 Z8 40.6 27.580

Is2.00 15 30 18.4 27.578
113.00 15 31 50.2 27.575

114.00 15 33 16.4 27.573

-.415933 0AO

13000.081RCA

-74.5781| RAO 297.E9085 RM

6544.66.50 LTA -6.00000 GTA

LPH 157.0268
TF 63.067

|NJ INJ INJ INJ INJ
LAT LONG TA RT AS( A2'NTH

OUT OF RANGE _ 84.00 TO 93.00

23.15 306.53 -5.956 122.67 107.2"Z

2"Z. 70 306.43 -4.555 124.11 108.07
_.25 306.3?. -3._56 125.43 108.9Z

21.80 _06.20 -2.068 126.6_ 109.76

2| .36 _06.06 -.983 |27.68 ||0.59
2(].92 305.91 .008 IZ8.64 III .43
20.48 305.75 .913 129.50 112.26

20.05 305.57 1.740 130._ 113.08
19.62 305.39 2.495 130.94 113.91

19.19 _05._ 3.186 J3! .54 114.73
18.77 304.99 3.819 132.07 115.55

18.35 304.78 4.400 132.53 J16.37
17.94 _04.57 4.934 J3_,94 117.19

17.53 304.34 5.425 133.30 118.00
J7.J2 304.11 5.B78 133.6J J18.82
16.7Z _03.B7 6.L_J6 133.87 119.64

J6.32 303.63 6.683 134.10 120.46

15.92 303.38 7.042 |34._._ 12| .27
15.53 303.13 7.374 134.44 122.09

15.14 302.87 7.684 134.56 I_.91
14.75 302.60 7.97,2 134.66 123.73

PAG[ 177

406107.613 LAT 28.310600 LCN 279.461800

14.00000 T_ 667.5000 POL 2

LOH ?43.15J8

ARRIVAL 0ATE AUG. 10 J965 6 22 26.8

INJ INJ ZNJ INJ
T|ME RAO VKL PTH

14 40 55.6 6562.3 10.984 -2._6

14 47 4.1 6554.9 10.990 -2.26
14 5244,4 6549.9 10.995 -1.62

14 57 57.9 6546.8 J0.997 -1.03

|5 2 46.4 6545.1 10.999 -.49
15 ? 11.7 6544.7 10.999 .00
15 11 15.6 6545.1 10.999 .45

15 |4 59.8 6546.2 10.998 .86

15 |826.2 6547.7 10.996 1.24
15 21 36.3 6549.7 10.995 1.58
1524 31.7 6551.9 10.993 1.90

15 27 13.6 6554.3 10.991 2.1_

15 2943.5 6556.7 10.989 2.45

15 32 2.5 6559.3 10.987 2.69
15 34 11.5 6561.8 10.985 2.92

15 36 11.6 6564.3 10.982 3.13
15 58 3.5 6566.8 10.980 3.32

15 39 48.1 6569.3 10.978 3.50
15 41 25.9 6571.7 10.976 3.66

15 42 57.7 6574.0 10.974 3.82

15 44 23.9 6576.2 10.972 3.96

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC'_IES FC_ ]964-J966 PAGE 17B

SX .590305 Sv

C3 -.853226 ECC
GHA 319.2511

LAUNCH OATE AUG

-.707666 SZ -.3835?9 DAD -??.55245 RAO 310.46091 RH

• 9_5391 SLR 12997.648 RCA 6544.6650 LTA -6.00000 GTA
LPH 167.8065

_.1965 TF 63.471

LNCH LNCH

AZHTH TIHE

1OO.DO

JOl .DO

102.00
tO3.00
104 .DO

IO5.OO
lO6.00

107.OO
108 .DO
109 .OO

IIO.OO

11l .OO

lI2.OO

113.00
I14.00

INJ INJ INJ INJ INJ
F_ LAT LCNG TA RT ASC A2'HTH

#

#

* TRUE ANOHALVCUTCf RANGE FRCN 84.00 TO 99.00
15 2='4 57.1 27.334 20.55 305.55 -5.435 136.00 112.19
15 27 27.4 27.367 20.12 305.39 -4.425 156.98 ll3.0Z

15 31 40.E 27.405 19.68 305.24 -3.475 137.88 113.85
15 35 36.6 27.437 J9.25 305.07 -2.594 J38.69 |14.69
Jfi 39 17,7 27.465 18.82 304.89 -1.776 139.44 I15.5l

15 42 44.7 27.488 |8.39 _04.70 -1.016 140.1I 116.34
15 45 58.6 27.507 |7.97 304,50 -.309 140.72 117.16

15 49 .3 27.5L_4 |7.56 304.29 .348 J4|.27 ||7.99
15 51 51.0 27.535 17.14 304.07 .959 141.76 118.8|

15 54 31.3 27.546 16.73 303.84 1.529 142.21 |19.63
15 57 2.1 27.555 16.33 503.61 2.061 |42.60 |20.45

15 59 24.| 27.562 15.93 303.37 2.557 142.96 |21.27

16 I 38.I 23'.fl68 15.53 303.12 3.0L:_ 143.27 |2"Z.09

16 3 44.6 27.572 15.I4 302.87 3.456 J43.54 12"4.91
16 5 44.2 27.576 14,75 302.61 3,863 143.78 ]23.73

406136.496 LAT 28.310600 LC_ 279.461_D0

14.00000 T6 667.5000 PC',L Z
LOH 243.1518

ARRIVAL DATE AUG. I| 1965 7 11 3.l

INJ INJ INJ INJ
TIHE RAO VEL PTH

15 34 4.6 6559.5 10.986 -2.70
15 38 34.9 6554.4 10.990 -2.20

15 42 47.7 6550.6 10.993 -1.73
|5 46 44.J 6548.0 J0.995 -1.29

15 50 25;2 6546.2 |0.997 -.88
|fl 53 52.2 6545.2 10.998 -.50
|5 57 6.| 6544.7 |0.998 -.J5

16 0 7.8 6544.7 J0.998 .17
16 2 58.5 654fi.! ]0.998 .48

16 5 38.8 6545.8 10.997 .76
J6 8 9.6 6546.8 !0.996 !.02

|6 10 31.6 6547.9 10.995 !.27

16 |2 45.6 6549.2 10.994 1.50
!6 |4 52.! 6550.6 10.993 1.72

16 16 51.7 6552,! 10.992 |.92

I

I
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SX .754CoO2 Sv

(3 -.8926HJ ECC

GHA 320.2367

LAUNCH DATE AUG

LNOI LNCH

A2'HTH TZNE

_k

¢c

dc

dc

X_

4c

lie

Ik

I08.00 16 11 58.|

|09.00 ,16 15 24.7

lJO.O0 16 18 40.9

|ll.O0 16 21 47.2

112.00 16 24 44.5

113.00 16 27 3_.|

114.00 16 30 J3.8

ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR J964-1966

-.565076 57 -.333563 OAO -19.48_19 RAO 323.17267 RM

• 9t_5343 5LR 12993.408 RCA 6544.6650 LTA -6.0(3000 GTA

LPH IB4.6624

9,1965 TF 63.995

INJ INJ |NJ ZNJ INJ

PB I-AT LCI_; TA RT AS(: AZNTPI

TRL,_ AI_HALY OUT OF RANGE FROH

27.307 17.Z5

27.328 16.84

2"/'. _o0 16.43

Z7.388 J6.0"Z

27.413 15.61

27.435 15.21

27.454 |4.82

84.00 TO I07.00
303.86 -6.037 147,58 ||8,75
303.64 -5.Z95 148.23 |19.57
303.43 -4.584 |48.84 |_0.40
303.21 -3.913 149.40 12! .23
302.98 -3.282 149.91 12'2.05
302.75 -2.687 150.38 122.88
302.50 -2. J26 150.80 J23.70

PAGE ,179

405428.J05 LAT 2B.3J0600 LON 279.461800

14.00000 TB 667.5000 POL 2

LOM 243.15|B

ARRIVAL DATE AUG. 12 1965 7 57 49.7

|NJ |NJ INJ |NJ

T|ME RAO VEL PTH

16 23 5.6 6562.7 |0.gBl -3.00

J6 26 32.2 6558.6 10.9_5 -2.63

16 29 48,4 655fi.l 10.987 -2.27

16 32 54.7 6552.2 10.990 -1.94

16 35 52.0 6550.0 10.992 -J.63

16 38 40.6 6548.2 10.9'33 -J.33

16 41 2J.3 6546.9 JO.994 -1.O5

I



ATLAS CENTAUR/SURVF.. YCR LUNAR TRAJEC.TCRJES FOR J964-J966 PAGE lBO

SX ,_75933 SY

C3 -.944740 ECC

GHA 371,2224

LAUNCH OATE AUG

LNCJ..O LNCH

AZHTH TZH_.

-.401105 52 -,26_060 OAO -15,54_69 RAO 335,3961| RH

,9_44_ SLR J?9_7,_J5 RCA 6544,6650 LTA -6.()00_ GTA

LPH I92,1959

10,196fi TF 64,574

INJ INJ INJ INJ INJ

P6 LAT LCNG TA RT ASC A214TH

_x

_x

,_ TRUE AM:_HALV OJT OF RANGE FRCI4 84.00 TO |14.00

THE HOON OC_5 NOT (.ROSS THE 243.1fl18 HERI01AN CN AUG 3! 196fl

Tt_ LUNAR C_.CLZNATION IS (;R_ATER THAN -IS.O C_GREE$ FRCI4 AUG

404042,938 LAT 28.310600 LC_I 2?9,461800

14,00000 T6 667,5000 POL Z

LCH Z43.1518

ARRIVAL 0ATE AUG. |5 1965 8 42 59.4

INJ INJ INJ INJ

TINE RAO VEL PTH

]4 1965 THR_."UGH AUG 3! |965

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR ,1964-]966

SX -.677700 SY
C3 -J.ZSB377 ECC

C.HA 339.9497

LAUNCH OAT[ AUG

LNO.I LNO_

AZMTH I"Xl4E

S

-.687066 SZ -.Z62035 OAO -15.J9087 RAO 22S.393J9 /_4

• 979339 .SLR 12954.Jl1 RC_ 6544.6650 LTA -6.01X]O0 GTA

LPH 68.9586
Zg,196S TF 64.62_

IN,/ IN./ IN,/ INJ INJ

PB LAT LOt0 TA RT ASC AZNTH

TA_JE ANO4ALY OUT OF" RANGE I:'RC_ 84.00 TO lJ4,OO

PA(,E |8:

_i85_Z.Z54 t.AT 2tl.310600 LCN 2T9,461_10

I4,00O0D TO 667.5000 P_. Z
I.O4 243. JSHI

/IRR,[VAL DATE 51[PT. | |965 0 9 S.5

INJ INJ INJ INJ

TIME RAO VEL PTH

I



ATLAS CENTAUR/,SLJRVE_CR LUNAR TRAJECTOR|E$ FOR |964-|966 PAGE IB?

sx -.492218 Sv
C3 -I.1373_I [CO

GHA 340.9353
LAUNCH 0ATE AUG

LNCH LNO,I

AZHTH TINE

107.00
108.00
109.00

110.00

Ill .(30
II_,00

113.00

114.00

-.e103855 SZ -.333975 OAO -19.510_4 RAO 238.51996 Rt4

• 981407 SIR 12967.654 RCA 6544.6650 LTA -6.00000 GTA
LPH 81.1503

30,1965 TF 63.991

INJ INJ INJ INJ INJ

PB LAT LCNG TA RT ASC A214TH

TRUE AN3HALY OUT OF RANGE FROH 84.00 TO I06,00

9 8 17.8 27.311 17.66 304.09 "5.832 62.51 117.95
9 I1 55.2 27.340 17.24 303.89 -5.041 65.01 118.76

9 15 21.4 27.372 16.82 303.68 -4.289 63.67 119.58
9 18 57.2 27.401 16.41 303.47 -5.581 64.27 120.41

9 21 43.3 27,426 16.00 303.25 -2,91§ 64,85 12|.24
9 24 40.2 27.448 IS,F=O _03.01 -2._B8 65.54 |22.06

9 2728.6 27,467 15.20 302.77 -1,696 65,80 |22,B8
9 30 8.9 27.484 14.80 _0_.53 -1.1_J 66._'Z 123.71

393473.512 LAT 28.3]0600 LON 279.461800
14.00000 TB 667.5000 POt. 2

LCt4 243.|518

ARRIVAL 0ATE .SEPT. 2 1965 0 57 34.4

INJ INJ INJ INJ

TIHE RAD VEL PTH

9 19 25.5 6561.5 10.971 -2.89
9 25 2.7 6557.2 10.975 -2.50

9 26 28.9 6553.8 10.978 -2.12
9 29 44.7 6551.0 10.9t_0 -J.77

9 52 50.8 6548.9 ]0.982 -1.44
9 55 47.7 6547°3 10.985 -1.13
9 38 36.1 6546.1 10.984 -.84

9 41 16.4 6545.3 10.985 -.56
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES for 1964-1966

SX -.286676 SY
C3 -1.0! 7799 ECC

GHA 341.92|0

LAUNCH DATE AUG 31,1965

LNCH LNCJ4

A_TH TINE

J

_TRUE
99.00 9 56 36.3

100.00 10 1 21.5
101.00 I0 5 47.9

JDZ.O0 10 9 56.6
103.00 10 13 48.9

104.OO lO 17 ffl.9
105.00 10 20 48.9
106.00 I0 23 58.8

107.00 10 26 56.6
108.00 I0 29 43.4

109.00 10 32 20.0

110.(]13 10 34 47.2
111.00 10 37 5.7

|12.00 10 39 16._
113.00 10 41 19.5

114._ 10 4_ 15.9

-.876421 SZ -.386916 DAO -22.76274 RAO 251 ._714 RX

• 9832t;9 St.R 12979.965 RCA 6544.6650 LTA -6.00000 GTA
LPH 92.9777

TF 63.,t32

INJ INJ INJ INJ |NJ

PB LAT LCNG TA RT ASC AZMTH

_O_LV OUT (3F RANGE FROM 84.00 TO 98.00

27.338 20.98 305.74 -5,245 77.05 111.36
27.377 20.54 305.59 -4.172 78.10 112._0

27.416 20.10 305.44 -3.169 79.06 113.04
27.450 19.66 305._ -Z .L_'J3 79.94 113.87

27.477 19.23 305.11 -1.378 80.73 114.70
27.500 18.20 _.92 -.579 81.45 115.52
27.518 18.38 304.73 .163 _.,11 116.35

27.535 17.96 _04.62 .651 82.70 |17.17
27.546 17.55 304.31 1.491 83._ 117.99
27.555 17.13 304.09 Z.086 85.70 118.81

27.563 16.73 303.86 2.640 84.13 119.63
2'I.569 16.32 503.62 3.156 84.50 120.45

27.5"/'4 |5.9_ 303.38 3.638 84.84 121.27

27.578 15.5:3 503.13 4.088 85.14 I_.09
27.580 15.13 J02.87 4.510 85.40 122.91

27.582 14.75 3_.61 4.904 85.62 123.73

PAGE IB3

396562.191 LAT 28.310600 L(3N 279.461800
14.00000 T8 667.5000 POt, Z

Z43.1flJei

ARRIV_tL DATE .f_EPT. 3 1965 I 46 57.9

INJ INJ INJ INJ

T|M_ RA0 VEL PTH

10 7 43.8 6558.3 10.979 -2.60

10 1229.0 6553.3 10.983 -Z.OT
10 J6 55.4 6549.6 10,986 -1.57

1021 4.1 6547.1 10.988 -1,11
1024 56.4 6545.6 10._J0 -.68
1029 33.4 6544.6 10._JO -.29

10 3I 56.4 6544,7 10.991 .08
I0 35 6.3 6545.0 10.990 .42

10 38 4.1 6545.8 10.990 .74
1040 50.9 6546.8 10,989 1.03

10 43 27.5 6548.1 IO.M 1.31
10 45 54.7 6549.6 10.986 1.56

10 48 13.2 6551.2 10,985 1.80
10 5023.6 6552.9 10.984 2.03

10 5227.0 6554.7 10.982 2.24

10 54 23.4 6556.6 10.980 2.43

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTORIES trCR 1964-1966 PAGE 184

SX -.071639 SY

C3 -.923725 ECC

GHA 342.9066
LAUNCH CATE ,_EP

LNCH LN04

AZNTH TXt.t_.

TRUE.

93.00 10 42 8,2
94.00 10 48 42.1

95.00 JO 54 45.5
96.00 11 020.0

97.00 11 fl 27.2
98.00 11 10 8.9

99.00 11 14 27.1
100.00 11 18 23.8

101.00 11 22 .9
I02.00 11 2fl 20.1

I03.00 11 28 _3.2
104.00 11 31 11.6
105.00 11 33 46.9

106.00 11 36 10.4
I07.00 11 _2_.1

108.00 11 40 26.1
109.00 11 4220.5

110.00 11 44 6.9
111.00 11 45 46.3

112.00 11 47 19.1
I1_.00 |1 48 46.1

|14.00 11 50 7.7

-.9047fi2 ,5_ -.4J9870 OAO -24.82640 RAO 265.47275 RR
• 984855 SLR 12990.078 Re.J, 6544.6650 LTA -6.00000 6TA

LPH 104.5203

1,196fl TF 65.0|3

|NJ |NJ INJ |NJ INJ

PB LAT LONG TA RT A,_ A2'HTH

ANOHALVCUTOFRANGE FROM 84.00 TO 9"4.00

27.304 23.60 306.67 -6.104 90.38 106.38
27.358 23.14 306.58 -4.604 91.93 107.24

27,414 _,69 306.48 -3.215 93.38 108.09
27.459 22.23 306.37 -1.946 94.64 108.93

27.494 21.79 306.24 -.788 95.80 109.77

27.520 21.34 306.10 ,266 96.83 110.61
27.540 20.91 305,94 1.225 97.75 11J.44

27.556 20.47 305.77 2.099 96.37 112.26

27.566 20.04 305.59 2.895 99.30 113.09
27.574 19.61 305.40 3.621 99.94 113.91

27.579 19.19 305.20 4._83 100.51 114.73
27.582 18.77 305.00 4.888 I01,01 I15.5fl

27.583 JB,3fi 304.79 5.443 |01.45 116.37
27.583 17.94 304.57 5.951 101.83 ||7.19

27.582 17.53 304,34 6.419 102.15 118.00
27,581 17.12 _04,11 6.849 102.44 118,82

27.579 16.72 303.87 7.245 102.68 119.64
27.576 16.32 303.63 7.612 102.88 120.46

27.573 15.92 303.38 7.951 103.04 121.27
27.570 15.53 303.12 8.266 |03.J7 122.09

27.567 15.14 30"4.86 8.558 103;28 122.9l
27.563 14.76 302.59 8.830 103.35 123.73

400593.309 LAT _8.310600 LON 279.461800
14.00000 T6 667.5000 POt. Z

LCI4 245.1518

ARRZVAL DATE SEPT. 4 1965 2 37 13.6

INJ INJ INJ JNJ

TIME RAO VEL PTH

10 53 15.7 6563.1 10.979 -3.03

10 59 49.6 6555.2 10.986 -2._
11 5 53.0 6549.8 10.991 °I._0
11 11 27,3 6546.5 10.993 -.97

11 16 34.7 6545,0 10.995 -._J
11 21 16.4 6544.7 10.995 .13

11 25 34.6 6545.4 10.994 ,61
11 29 31.3 6546.8 10,993 1.04

|1 33 8.4 6548.8 10.991 1.44
11 3627.6 6551.2 10.989 1.80

11 39 30.7 6553.8 10.987 2.13
11 42 19.J 6556.5 10.985 2.43
1| 44 54.4 6559.3 10.982 2.70

11 47 17.9 6562.2 10.980 Z.95
11 49 30.6 6565.1 10.978 3.18

11 51 33,6 6567.9 10,975 3.40
11 53 28.0 6570.7 10.973 3.59

JJ 55 |4.4 6573.4 10.971 3,78
11 56 63.8 6576.0 10.968 3.95

11 5826.6 6578.6 10.966 4.10
11 59 53.6 6581.0 10.964 4.25

12 | 15.2 6583.4 10.962 4.38

I
I

I
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sx .14342Z SV

C3 -._16233§ ECC
C+tA 343.89"23

LAUNO_ OATE 51EP

LNO.I I.NOI

A_4TH TIME

* TK_.JE

91 .Q3 II 33
92.00 l! 40

93.00 l! 47
94.00 II 53

9S.Oli I 1 59

96.00 12 4
97.00 18 9

98.00 12 1_
99.00 18 17

100.00 12 2O

lot .00 12 24

102.00 lZ 2_
103.00 12 29

104.00 12 _Z

105.00 IE 34
106.00 J2 36
107.00 12 38

I08.00 12

109.00 12 4J

I lO.O0 J2 4Z

lJ! ,00 12 44
112.00 12 45

113.00 12 46
114.00 12 47

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J_4-|966

-.89012§ SZ -.432558 OAO °_5.63004 RAO 279.J53|4 RM

.985841 SIR 12996.669 RCA 6544.6650 LTA -6.00000 GTA
LPH 115.8592

2,1965 _ _,8_

llqJ INJ INJ INJ INJ

F'B I.AT LONG TA RT ASC AZMTH

ANCI4ALY CUT OF RANGE _ 84.00 TO 90,00

3,7 27.304 24,d8 306,93 -'6.095 104,40 |04.72
33.2 87.367 24.02 306.87 -4.379 J06.21 105.58

26.0 Z?.429 E3.58 306.80 -2.800 107.86 106.44

43,3 27,477 23.11 306,70 -!.367 109,54 107,_J
26,7 27,512 _,65 306.58 -.07Z 110,66 106,J3

38.3 _'.538 2Z.Zl 306.45 ! .095 1J1.83 108.96
_3 , 7 Z? , 5 58 21.17 306,30 2,145 112.86 109.80
36.3 87.569 21.33 306.15 3,069 113.77 110.62

27.6 77,577 20,89 30.5,97 3.939 114.57 ||| .45

57.2 L=7.581 20.46 305.80 4.704 115.86 112.27
7,3 27,583 20.03 305.61 5.393 IJ5,87 113.09

59.9 27.583 19.61 305.41 6.016 116.40 113.91
37.1 2"/'. 582 J9.19 305.21 6.579 J16.B5 114.73

.6 Z7.580 18.77 _05.00 7.090 117.24 115.55

11.8 ,-°7.576 18.35 304.78 7.554 1J7.57 116.37
IE,I 77.573 17,94 304,56 7,977 117,85 I|7,|8

2,7 27.569 17,53 304.33 8.363 |18.08 1J8.00
44,7 77,565 17.13 304,09 6.716 JJ8.27 |18.88
18.9 77,_0 16.73. _03,85 9.041 118.43 119.63

46.2 L_'.556 16.33 503.6| 9.339 J18.55 J20.45
7.3 77.55Z 15.93 303.36 9.614 J18.64 |El .27

22,8 27.548 15.54 _03,|0 9.868 |18.69 |_.08
33.2 2?. 543 J_.15 _(_,84 10.104 118.73 1_"_._)

39.2 27.539 J4.17 302.57 I0.3_ 118.74 |23.7_

PAGE 185

403434.563 LAY 28.310600 LON 279.46J800

14.00000 TB 667.5000 POL 2
243.1518

N_IVAL DATE SEPT. S 1965 3 27 52.0

INJ /NJ INJ INJ

TII4_ RA0 VEL PTH

I| 44 11.2 6§63.1 10.98Z -3.03

11 51 40.7 6554.Z 10.990 -2.11
II 58 33.5 6548.5 10.994 -1.39

J_ 4 50.8 6545.6 JO._J7 -.68
12 |054.Z 6544.7 10.99_ -.03

12 15 45.8 6545.3 10.997 .54

IE_.Z 6546.9 10.996 1.06
I_2443.8 6549.4 10.994 1.53

1228 35.1 6552.3 10.991 1.96
12 32 4,7 6555,6 10,988 Z.3d

I_ 35 14.8 6559.1 10,985 2.68
1_ 36 7.4 6562.6 10.982 2.99

|24044.6 6566.1 10,980 3.27
1Z 43 8.1 6569.6 10.917 3.52
12 45 19.3 6573.0 10.974 3.75

IZ 47 19.6 6576.3 10.971 3.96
|2 49 10,Z 6579.4 10.968 4.15

12 50 5E.Z 6582.4 J0_9(,6 4.33
|2 5E_6.4 6585.3 10.963 4.49
12 53 53,7 6588.0 10.961 4.64

12 55 14.8 6590.6 10.959 4.??

12 5650.3 6593.1 10.957 4.90

1_ 57410,7 6595.4 10.955 S.0_
1_ 58 46.7 6597.7 10.953 5.12

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR ]964-1966 PAGE 166

SX ,349656 SV

C3 -.840986 ECC

GHA 344.6779
LAUNCH OATE SEP

LNCH LNCH

AZHTH TIME

-.634742 S7 -.425214 OAO -25.16422 RAO 292,75946 RH

.98619Z SLR ]2_6.963 RCA 6544.6650 LTA -6,0(_ GTA
LPH 127o0691

3,1965 TF 62,937

INJ INJ INJ INJ INJ
P8 LAT LONG TA RT ASC AZNTH

* TRUE AI,_HALV OUT CF RANGE FROM 84,00 TO 92,00

93.00 12 28 58.8 27.352 23,58 306,72 -4,972 119o18 106,40
94.00 12 35 26.4 27.403 23.13 306.62 -3.498 120.71 107.26

95.00 12 41 22.2 27,452 22,67 306.52 -2.144 1LPZ.iO 108.J0
96.00 12 46 48.0 27.490 22.22 306.40 -.914 123.34 108.95

97.OO 12 51 45.6 27.519 21,78 806,27 .203 124,44 109,78
98.00 12 56 17.2 27.540 21.34 306.12 1.215 125.43 110.61

99.00 13 0 25,O 27,556 20.90 305,95 2.132 126,30 111.44
JO0.O0 13 4 11.1 27,567 20,47 305,78 2.963 127,07 112.27

101.OO 13 7 37,fl 27,575 20,04 305,60 3,718 127,75 113,09
102.00 13 10 46,3 27.580 19.61 305,41 4,403 178.35 113.91
103.00 13 13 39.1 27.562 19.19 305.21 fl.026 128.87 114.73

IO4.OO 13 16 17.6 27,583 18,77 305,00 5,594 129.33 115,55
105.00 13 18 43.2 27.563 18o35 304.79 6.112 129.72 116,37

106.00 13 20 57,4 27,562 17,94 304,57 6,587 130,06 117,19
JOT.OO 13 23 1,2 27,580 17,53 _04.34 7,O_ 130,35 118,00

I08.00 13 24 55.8 27.577 17.12 304.11 7,421 130,60 118.82
109.00 13 26 42.0 27.575 16.72 303.87 7.788 130.80 119.64

110.00 132820.6 27.571 16,32 303,62 8.178 130,97 120.45
111.00 13 29 52,5 27,568 15,93 303.37 8,441 131.11 121,27

1J2.00 13 31 18.3 27.565 15.53 303.12 8.731 131.21 122.09
]13.00 13 32 38,5 27.561 1fi.15 302,86 9,000 131.28 122,91

114.00 13 33 53,7 27,558 14.76 302,59 9,250 131.33 123.72

405064,426 LAT 26.3j0600 LCt,I 279.46]600

14,00000 T8 667,5[_3 POt. 2

LOM 243,]518

ARRIVAL OATE SEPT. 6 1965 4 18 7,9

INJ INJ INJ INJ

TIME RAO VEL PTH

12 40 6.3 6556.9 10.988 -2.47
12 46 33.9 6550.7 10.993 -1,74

12 52 29.7 6546.9 10.997 -1.06
12 57 55.5 6545.1 10.998 -.45

13 2 53.1 6544,7 ]0,999 .10
13 724,7 6545,4 10,998 .60

13 11 32.fi 6546,9 10.997 1,06
13 15 18,6 6549.0 10,99fl 1.47

13 18 45,0 6551.5 10,993 1.85
13 21 53,8 6554.3 IO,990 2,19

13 24 46,6 6557,2 10.988 2.50
13 27 25,1 6560,2 10,985 2.78
13 29 50.7 6563.2 10.983 3.03

13 32 4,9 6566.2 10,980 3.27

13 34 8.7 6569.1 10.978 3.49
13 36 3.3 6fi72,0 10,976 3.68
13 37 49.5 6574,8 10,973 3,87

13 3928,1 6577,5 10,971 4.04
13 41 ,0 6580.1 10,969 4,19

13 42 25.8 6582.5 10.967 4.34
13 43 46,0 6584,9 10.965 4.47

13 45 1.2 6587,2 10,963 4,59

I
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ATLAS CENT,_UR/SURVEY_.'W LUNAR TRAJECTORIES FOR J964-J966 PAGE JB?

sx .539593 5Y

C3 -._5390! £CC

GHA 345.8635

LAUNCPeOAT£ 5EP

LNCH LNr.J4

A2_4TH TIME

*TRUE

97._ 13 15

98.00 J3 Z!

100.(30 J3 30

IOJ.CO |3 34

ZO_.OO J3 38
tO3.00 13 4Z
104.00 13 45

105.00 I3 48

tO6.00 13 51
107.00 J3 54

108.00 13 56
109.00 13 59

110.00 14 1

Ill.O0 14 3
J|Z.O0 14 5

113.00 I4 7

114.00 14 9

-.741635 SZ -.3985J9 OAO -_3.48564 RAO 306.03859 RM 405§51.426 LAT 2B.SIOC-'OD LON 279.461$00

• 985980 SiR ]2997,575 RCA 6544.6650 LTA -6.00000 GTA J4.0flOOO TB 667.5000 PQ. 2

LPH 138.EIJ5 LOM 245.15|B

4.1965 TF 65.292 ARRIVAL OATE SEPT. 7 1965 5 ? 15.1

IXJ INJ INJ INJ INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC AEt4TH TINE RAO VIEL PTH

ANCI,IALVCUTOF'_FROM 84.00 TO 96.00

55.6 2'7.314 El.B5 306.06 -5.861 I3J._ JOg.'rO J3 27 3.1 6561.7 J0.984 -2.91
8.9 27.355 21.40 305.93 -.4.684 132.46 110.55 J3 32 I6.4 6555.5 10.989 -2.35

• 2 2q'.40J 20.96 305.80 -3.578 J33.55 |Jl.39 13 37 7.7 655J.0 10.993 -J.78
30.8 27.438 20.52 305.65 -?.,559 134.53 IJE._2 J3 41 _.3 6547.9 10.995 -J.E?

42.3 27.470 _.OB 305.50 -I.6JB J35.42 113.05 13 45 49.8 6546.0 J0.997 -.B0
35.9 27.495 J9.64 305.32 -.75J J56,23 II3.BB J3 49 43.4 6544°9 10.998 -.51

13.1 27'7.515 Jg.El 305.J4 .050 J56.96 114.7J 13 53 _0.6 6544.7 10.998 .OE
35.1 27.552 lB.?9 _04.95 .789 137.61 115.53 13 56 42.6 6545.0 10.99(I .39

43.1 27.545 J8.37 304.75 J.472 138.19 JJ6.36 J3 59 50.6 6545,7 10.997 .73
38.4 27.556 11.95 304.54 2.104 138.72 ll?.18 14 2 45.9 6546.9 I0.996 J.04

2"Z.0 27.564 J7.54 304.32 E.689 139.J8 llB.OD 14 529.5 6548.2 J0.995 1.33
54.8 27.570 IT.J3 304.J0 3.231 139.60 JIB.BE J4 B 2.5 6549.8 10.994 1.60

17.9 27.5?5 J6._ 303.87 5.735 139.96 119.64 14 J0 25.4 6551.6 10.99Z J.85

32.0 27.5?8 16._ 303.63 4.203 J40._8 120.46 J4 1239.5 6553.4 JO.9'gJ 2.09

37.8 21.581 J5.92 3(33.38 4.639 140.56 JEI.2? 14 J4 45.3 6555.3 10.989 2.30
36.J 27.562 15.52 303.13 5.046 I40.BJ l_.O9 14 J6 43.6 6557.3 IO.gB? _.50

27.4 27.583 IS.J3 302.87 5.425 14l.Ol J22.9J 14 IB 34.9 6559.5 10.98,6 Z.69
J2.5 27.583 J4.75 302.6J 5.779 141.J9 J23.75 14 20 20.0 6561.2 J0.984 2.87

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTORZES FGR 1964-1966 PAGE JSB

sx .705016 SY

C3 -.889973 ECC

GHA 346.8492
LAUNCH OATE SEP

LNO.I LNC.H
AZMTH TIHE

TRUE
105.00 14 8

106.00 14 JZ
I07.00 14 J5

108.00 14 19
109.00 14 LPZ

JlO.O0 14 25
111,00 14 28

112.00 |4 30
I13.00 14 33

If4,00 14 35

-.614737 .%" -.353615 OAO -20.70922 RAO 318.91329 Rt4

• 985388 SLR 12993.705 RCA 6544.6650 LTA -6.00000 GTA
LPH 149.3244

fl,196fi TF 63.796

tNJ INJ INJ INJ INJ
P_ LAT LCNG TA RT ASC AZHTH

ANC_LV CUT OF RANGE FR_ 84.00 TO 104.00

26.0 27.328 18.46 304.55 -5.585 143.92 116.29
10.7 27.352 18.04 304.35 -4.764 144.66 117.12

43.0 27.385 17.62 304.16 -3,983 145.35 117.95
5.5 27.414 17.20 303.96 -5.250 145.99 118.78

13.2 27.439 16.79 303.74 -2,564 146.57 119.60

12.7 27.460 16.38 303.52 -1.920 147.10 120.45
2.8 27,479 15.97 303.29 -1,315 147,58 12|,25

44.0 27.495 lfl.fi7 303.06 -.747 148.02 1'_'4.07

17.0 2_7.509 15,17 302.81 -.213 148,41 122.89
42.4 27.521 14.78 302.56 .289. 148.77 123.72

405027,426 LAT 28.310600 LON 279.461800

14,OCA300 T8 667.5000 POt. 2
LC_ 243.15|8

ARRIVAL 0ATE SEPT. 8 1965 5 54 40.7

INJ INJ JNJ INJ

TIME RAO VEL PTH

14 19 33.5 6560.1 J0.983 -2.77
14 23 18.2 6555.9 10.987 -2.36

14 26 50,5 6552.5 J0,990 -1,98
14 30 J1.0 6549.9 J0.992 -1.61

14 33 20.7 6547.9 10.994 -1.27
]4 36 20.2 6546.5 10.995 -.95

14 39 10.3 6545.5 10.996 -.65
14 41 51.5 6544.9 10.996 -.37

14 44 24,5 6544.7 10,996 -,11
14 46 49.9 6544.7 10.996 .14
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ATLAS CFNTAUR/SURVE_YOR LUNAR TRAJF.CTOR_E$ F'OR J9_4-|_;_ PAGe. |89

SX ._3_993 SV

¢3 -.94194_ £CC

GHA 347._348

LAUNCH OAT[ ._.P

LNCH

AZ_4TH

LNCH

-.45:_16 SZ -.2_22_ OAO -16.99102 RAO .331 .._1664 RM

.9_4534 SiR 129_B.I_ ROl 6544.6650 LTA -6.0D(](Xi GTA

LPH l _0 ._k_04

6,1965 TF 64.371

]NJ ZNJ INJ INJ ]NJ

P6 I.AT LONG TA RT ASC AZP4TH

,It

_x

TRI£ ANO_LY CUT OF" RANGE FR{)t B4.00 TO ll4.00

THIE LUNAR (_ECLII_AT_O_I |$ _EAI"I_R THAN -|5.0 C£GREES FI_e4 _P

4rJ3658.2_5 LAY ZS.3IOE00 LOI Z79.461_00

14.00[X_ T0 667.50(_J POt. Z

LC_4 ;_43.1518

AJ_;VAL OATE 51_PT. 9 1965 6 40 13.5

INJ INJ INJ ][NJ

T|I4E_ RA0 V1EI. PTH

l0 1965 TI.I_:XX_ _P _ 1965

!



_TL.AS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR |964-|966

5X -.57B376 5Y

C3 -1.247559 ECC
GHA 6.562!

LAUNCH 0ATE 5EP

LNO,4 LNO4

_,214'rH TZME

:,1=

d=

III ._
J 12.130
1|3.00

114.Q_

-.755494 S? -.307750 OAO -17.92570 RAO _32.56575 RH

• 979516 .SIR 12955.274 RCA 6544.6650 LTA -6.0001_ GTA
Lf_ 49.0680

26,1965 TF 64.234

INJ |NJ INJ INJ INJ

PB LAT LCNG TA RT AS(: AZI4TH

TRUE ANOHAL_' CUT CF" RANGE F'RO4 84 .(30 TO ! 10.00
7 O 7.7 27.318 16.06 305.|5 -5.746 55.85 |.2|.21

7 3 23.5 _.7,359 15,65 _O_.,9"Z -5,054 56,44 12"_,04
7 ¢ 30,4 27,368 15,25 302,69 -4,390 56,99 JLP_,86

7 9 28.9 27.394 14.85 302.45 -3.762 57.49 |25.69

PAGE 190

3851Z7,316 LAT Z8,310600 LC_N Z79,461BOO

14,00000 TB 667,5000 P_. 2

LCM 243.|51B
ARRIVAL CATE 5EPT.28 1965 22 47 _9._

INJ INJ INJ INJ
TIVE RA0 VEL PTH

7 11 15.2 6561.0 10,966 -2,84
7 14 31,0 6557,3 10,969 -2.50
7 17 37,9 6554,_ 10,972 -2,17

7L_O 36,4 6551.7 10.974 -1.86
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sx -.375543 Sv

C3 -1.1ZZT_3 ECC
GHA "/', 54/'8

LAUNC.H OAE

U_._
AZMTH

_TRUE

I01.00 ? 45
I02.00 7 49

I03.00 7 54
104.00 7 5B
105.0(3 8 1

I06.00 8 5
lO'r .00 8 8

108.O0 8 11
JOg.OO 8 14

! lO.OO 8 17

II I.OO 8 19
112.OO 8 Z2

11 _I.O0 8 Z4
|14.OO 8 26

ATLAS CENTAUR/SURVF'¥0R LUNAR TRAJECTORIES F'OR J964-|966

-.8493"t'8 S? -.370844 OAO -Z1.16767 _ 246.14790 RM
.981566 SIR 12_368.688 Rr_ 6544.6650 LTA -6.000rjO GTA

LPH 6J .528|
SEP 2T,1965 "IT' 63,6|3

LNOI IN| IN| IN./ ;NJ IN|
TZM[ P6 LAT _ TA RT AS(: AZMTH

ANOAALY OUT OF" RANGE F'RO4 84,00 TO |GO,00

32.4 27', 3l'r a3,14 305,35 °5,640 70,4Z II3,00

59,1 2"r, 357 19,70 305,|9 --4,639 71,37 113,84
9.6 Er .396 |9,26 305.03 -3.700 7_,26 lid.6?
4.9 Er.4Z9 18.83 _04.BS oZ.825 _J.07 1|5,50

45.9 L:_'.457 |8.41 _04,67 -Z.OIO 73.80 ||6.33
13.8 E;',481 |7.96 J04,47 -1,250 74.48 ||7,|6

29,3 Z/'. 50l J7,57 304,Er -.540 75.09 ll?._i
_3.4 L77.517 JT.l_ _04.05 .J_ _'5._11 116.80

26.8 L_.53| |6.74 _105.83 .74| 76.|4 119.63
10,5 L=_'.54Z J6.34 303.r:0 | ,_0 76,60 J20,45

45.0 ZT,55Z 15.93 305,36 1.86Z 77.iX3 |El .27

I1.2 21'. 5e3 15.54 303,J| Z,_9 77.37 lZZ,09
29,4 Er.566 |5,j4 _,66 2,846 77,69 l_,gl

40.5 L=7.57| 14.75 _02.60 3.293 77.96 l_J. 73

O_.S NOT _ _ 243,IS|6 HERIOIAN 014 EP _0 1965

PArlE 19J

390814.469 LAT 28.$10C:_00 LCN 2?9.461800

14.00_ T8 667.5000 POt.

I.O4 243.1518
ARRIVN.. O.tT£ SEPT,29 1965 Z3 37 54.1'

INJ INJ INJ INJ

TIME RAO VEI. P'I'H

7 56 39.9 6f_0.4 JO.9/Z -Z.?9
8 l 6.6 6555.3 |0.gTP °2.30

8 5 ll.l r_51.4 lO._O -L.83
8 9 12,4 6546.6 |O,9_Z -I.40

8 J2 53.4 6546.? 10.984 -1.00
8 |6 2],3 6545.4 |O,g_5 -.62

8 |9 36.8 6544.8 10.906 -.27
8 _ 40.9 6544.? 10.986 .06

8 25 _1.3 6544.9 |0.986 .37
8 Z8 18.0 6545.5 10.965 .65

8 30 _,5 6546.4 10.9t_4 .g_

8 33 iS,? 654/',4 I0,_J63 1,11'
8 35 36.9 6548.7 10.98Z 1.41

8 37 48.0 6550.0 tO,gill 1.63

I



ATLAS CENTAUR/SURVEYC'_ LUNAR TRAJECTORIES F'CR |964-1966 PAGE ! 92

SX °.158973 Sv
C3 -1.008480 ECC

GHA 9.5191

LAUNCH OATE SEP

LNCH LNCH

AZMTH TIME

94.130
95 .(30

96.00
97 .(30

9t] .DO
99.0(3

lO0.00
1O! .OO

Z02.00
103,00
104 .[30

105.00
Z05 .DO

107.00
108.00

109.00
110.00

111.00

11_.00

114.00

-.896730 $Z -.413041 0AO -24.39601 RAO 259.9470! RH
.9_3442 SLR 12_.967 RCA 6544.6650 LTA -6.00000 GTA

LPH 73.2225

28,1965 TF 63.106

INJ INJ INJ |NJ INJ

P8 LAT LONG TA RT AS( AZMTH

TRUE A_LYCUTCF RANGE FRO4 84.00 TO 93.00

8 33 26.4 27.309 Z3.15 306.53 -6./300 84.59 IO7.22

8 39 38.4 27.359 22.70 506.43 -4.586 86.04 I08.07
8 45 2"4.6 27.412 22.25 506;32 -3.273 87.38 108.9'2

8 50 40.4 27.455 21.80 506.20 -2.068 88.58 109.76
8 55 33.6 27.489 21.36 506.06 -.965 89.67 110.59

9 0 3.7 27.5|5 20.91 505.91 .044 _0.65 111.43

9 4 12.6 _7.535 20.48 305.75 .967 91.53 112.26
9 8 1.8 27.551 20.05 505.58 1.812 92.31 113.08

9 11 33.2 27.56? 19.62 505.39 2.585 93.01 113.91
9 14 48.3 27.571 19.19 50fl._0 3.294 93.63 114.73

9 |7 48.4 27.577 I8.77 504.99 3.944 94,18 115.55
920 35.1 27.580 18.35 504.78 4.542 94.66 116.37
9 23 9.6 27.582 17.94 304.57 5.091 95.09 117.19

9 25 32.9 27.583 17.53 504.34 5.598 95.47 118.(30
9 27 46.2 27.583 17.12 504.11 6.065 95.79 118,82

9 29 50.3 27.582 16.72 503.87 6.497 96.07 119.64

9 31 46.2 Z7.58! 16.32 503.63 6.897 96.32 120.46

9 33 34.5 27.578 15.9"4 303.38 7.268 96.52 I21.27

9 35 15.9 27.576 15.53 503.13 7.613 98.69 12"2.09
9 36 51.1 27.573 15.14 502.87 7.934 96.83 IL_.91

9 38 20.6 27.570 14.75 502.60 8.233 96.93 J23.73

395883.863 LAT _8.310C_0 LON 279.46]800
14.00000 TB 667.5000 POL 2

LOH 243.15|8
ARRIVAL OATE OCT. 1 1965 0 29 1.5

INJ INJ INJ INJ

TII_ RAO VEL PTH

8 44 33.9 6562.fl 10.976 -2.97

8 50 45,9 6555.1 10.982 -2.27
8 56 50.1 6550.0 10.986 -1.62

9 I 47.9 6546.8 10.989 -1.03
9 6 4J.1 6545.| 10.991 -.48

9 111J.2 6544.7 10.991 .02
9 J5 20.1 6545.1 10.99! ,48

9 19 9.3 6546.3 10.990 .90
9 LPZ 40.7 6548.0 10.988 1.28

9 25 55.8 6550.0 10.986 1.63
9 28 55.9 6552.4 10.984 1.96

9 31 42.6 6551.9 10.982 2.25
9 34 17.1 6557.5 10.980 2.52
9 36 40.4 6560.2 10.978 2.76

9 38 53.7 6562.9 10.976 3.01
9 40 57.8 6565.6 10.973 3.Z'Z

9 42 53.7 6568.2 10.971 3.42
9 44 42.0 6570.8 10.969 3.60

9 46 23.4 6573.4 10.967 3.77
9 47 58.6 6375,9 10.965 3.93

9 49_8.J 6578.3 10.963 a.08

I

I

I

I
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ATLAS CFNTAUR/SURVEYOR LUNAR TRAJ[CTC_IF'S FOR 1964-2966

sx .060311 sv

C3 -.919811 ECC

Q-iA 10,5047
LAUNCH DATE .S_P 29,1965

LNO_ LNCPI

AZ_TN TIME P8

PAGE 193

-.898905 $7 -.433972 D/K) -25.7199J RAO 273.63646 RM 599979.33? LAT 2_.310600 LON 279.461600
.984898 5t.R 129"30,49ZRCA 6544.6650 LTA -6,00000 GTA 14,00000 T6 667,5000 POL 2

LPH 84,6137 LC'_4 245.J5J8

"IF 62,808 ARRIVAL DATE OCT, 2 J965 J 20 30,4

INJ INJ INJ INJ INJ
I.AT _ TA RT ASC AZMTH

RANGE FROt 84.00 TO 90,00

E4.47 506,97 -5,442 99,57 104.73
24,01 506,90 -3,733 101,37 105,59
23,55 506,62 -2,J65 103.01 J06,45

-'-_J,lO 306,72 -,744 104,48 107,29
22.65 506.60 .537 I05.7B 108.13

_.20 306.46 1.669 106.94 108.97

Z|.76 506.31 Z.724 I07.95 109.80
21.33 506,15 3,654 |08,84 110,63

20,89 505,98 4,489 109.62 111,45
20,46 505,80 5,239 110,30 112,27

20.03 305.61 5.915 110.89 113.09
19,61 505,41 6,5E4 II1.40 113,91

|9,19 505._0 7,074 I|1.84 114,73
18,77 504,99 7,573 1|2.22 115,55
18.36 504.76 8.025 1J2.54 116.37

17,94 504,55 8.438 |12,80 117.18
|7.54 504.32 8.814 115.02 118.00

17.13 304.09 9.158 113.20 H8.82
16.73 503.85 9.473 1|3,35 1|9,63

16.33 503.60 9.763 113.46 120,45
15.94 503.35 10.031 113.54 121.27

15.55 503.10 10.2"18 113.59 122.08
15.16 502.83 10.506 113.61 122.90

|4,78 502.57 10,718 113.61 123.72

* TRUE ANOHAL_' CUT OF

91 .(30 9 27 30,7 27.334

9Z.O0 9 54 59,1 27.394
93.00 9 41 50.E 27,451
94.00 9 48 5,2 27,495

95.00 9 53 45.9 27,5_06

96.00 9 58 54,5 27,549
97.00 10 3 33.6 27.564
98.00 10 7 45,7 27,574

99,00 lO 11 33.6 27,580
100.00 10 14 59,7 27.583

|01.(30 lO 18 6.3 27.583

102.00 10 20 55,6 27.582
103.00 10 23 29.6 27,580
104.00 10 25 49,9 27,576

105.00 10 27 58.2 27,572
106,00 10 29 55.6 27.568

107,00 10 31 43.6 27,564
108.00 10 33 _3.0 27.559

109.00 10 34 54,8 27.554
110.00 10 36 19,8 27,549

JJl.O0 10 37 38.7 27.545
112.00 10 38 52.2 27,540

113.00 |0 40 .7 27,538

114.00 10 41 4.8 27.531

IN| IN| IN| IN|

TIW. RAD VEL PTH

9 38 38.2 6559.3 10.983 -Z.?O

9 46 6.6 655|.6 10.989 -1.85

9 52 57,7 6547,0 10,993 -1.07

9 59 12.7 6544,9 J0,995 -,37
10 4 53,4 6544.8 10,995 .27

10 I0 2.0 6546,1 |0.994 .84
|0 14 41.1 6548,3 I0.992 |.35

10 18 53.2 65fli,3 10.989 1.81

102241.1 6554,6 10,987 2.23
10 26 7,2 6558.3 10,984 2.60

10 29 13.8 6562,0 10.980 2.93
10 32 3.1 6565,8 |0,977 3.24
10 34 37.1 6fi69.5 10.974 3.51

|0 36 57.4 6573,1 10.971 3.76
10 39 5.7 6576,6 |0.968 3.98

10 41 3.1 6580.0 10.965 4.19
10 42 51.1 6583._ |0.965 4.37
10 44 50.5 G586.3 |0,9C'.CJ 4.54

10 46 2.3 6589,3 10.957 4.70

|0 47 27,3 6592.0 10,955 4.84
10 48 46.2 6594.7 10.953 4.98

10 49 59,7 6597.2 10.951 5.10

|0 51 8.2 6599.6 |0.949 5.81

|0 52 12.3 6601.8 10.947 5.32

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC_IE$ FOR 1964-i966 PAGE J94

sx .772858 Sv

c3 -.870770 ECC

GHA 11.4904
LAUNCH OATE SEP

-.85_580 ,SZ
.985704 SLR

50o196§

-.434039 OAO -_5.714J6 RAO 187,63032 RH

12995.770 RCA 6544.6650 LTA -6.0{_ GTA
LPH 96.1802

TF 62.807

LNCH LNCH INJ INJ INJ INJ INJ
AZHTH TIH[ P8 LAT LC_G TA RT ASC AZNTH

* TRUE ANc,_HALY CUT CF RANGE FRCN 84.00 TO 9O.O0
27.325 24.47 306.96 -5.E07 113.37 104.73

27.587 24.01 306.89 -3.896 115.18 105.59
27.446 23.56 306.81 -2.327 116.82 106.44

27.490 23.10 306.71 -._06 118.29 107.29
27.5_3 22.65 306.59 .375 1!9.59 108.13

27.546 22.21 _06.46 1.528 !20.74 108.97
27.562 21.76 306.31 2.563 121.76 109.80

27.575 21.33 306.15 3.493 122.65 110.62
Z7.579 20.89 305.98 4,328 123.43 111.45

27.582 20.46 _05.80 5.078 !24.11 !!2.27
27.583 20.03 305,61 5.753 124.70 113.09

27.583 19.61 505.41 6.362 125,21 113.91
27.580 19.19 305.2| 6.912 125.65 114.73
27.577 18.77 304.99 7.4!! 126.02 !15.55

27.574 18.36 304.78 7.863 126.34 !!6.37
27.570 17.94 304,55 8.275 126.61 117.18

27.566 17.54 304.33 8.651 126.83 !18.00
27.561 17.13 304.09 8.995 127.0! 118.82

27.557 !6.73 303.85 9.310 127.15 119.63
27.552 16.33 303.61 9.600 127.26 120.45

27.548 15.94 303.35 9.867 127.34 121.27
27.545 15.54 305.10 10.!|4 127.59 122.08

27.539 15.16 _02.84 10.542 127.42 122.90

27.535 14.77 302,57 10.554 127.42 125.72

91._3 10 18 41.0

92.00 1026 9.3
93.00 10 53 .4

94.00 JO 39 |5.5
95.00 |0 44 55.B

96.OO 10 50 4.5
97.00 JO 54 43.2

98.OO I0 58 55.2

99.00 11 2 42.9
JO0.O0 l! 6 8.8
101.(30 11 9 15.2

102.(30 11 12 4.4

103.00 11 14 38.2

104.00 11 16 58.4

105.00 II 19 6.5

106.OO 11 21 3.8

107.00 11 22 51.6

108.00 11 24 30.9

109.00 II 26 2.6

110.00 11 27 27.5

|II.00 11 28 46,5
11Z.00 11 29 59.7

113.00 II 31 Bol

114.00 II 32 12oi

40?860.090 LAT 28.310_30 LCt_ 779.461600

14.00000 T6 667.5000 PC¢. 2

LC_ 743.1518

ARRIVAL OATE OCT. 3 _965 ? J! 35.5

INJ INJ INJ . INJ
TIHE RAO VEL PTH

10 29 48.5 6560.3 10.984 -2.78
10 37 16.8 6552.2 10.991 -1.95

10 44 7.9 6547,_ 10.995 -1.16
10 5022.8 6545,1 10.997 -.45

10 56 5.5 6544.7 10.997 .19
11 1 11.8 6545.8 10.996 .76

11 5 50.7 6547.9 10.994 1.27

11 10 2.7 6550.7 10.992 1.73
11 15 50.4 6553.9 10.989 2.15
11 17 16.3 6557.4 10.986 2.52

ll 2022.7 6561.! 10.983 2.86
1! 23 !1.9 6564.7 10.980 5.16

11 25 45.7 6568.4 10.977 5.45
I! 28 5.9 6571.9 10.974 5.68
!1 _0 14.0 6575.4 10.971 3.90

11 32 11.5 6578.7 10.969 4.11

11 53 59.1 6581.8 10.966 4.29
11 35 _1.4 6584.9 10.963 4.47
11 37 10.1 6587.7 10.961 4.62

11 _ 35.0 6590.5 10.959 4.77
11 39 53.8 6593.l 10.956 4.90

11 41 7.2 6595,5 10.954 5.02
11 42 15.6 6597.9 10.952 5.15

11 43 19.6 6600.1 10.951 5.24

i
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sx .470484 Sv'

C3 -.z_6248R ECC

GHA |Z.4760
LAUNC_ 0ATE: OCT

ATLAS CENTAURISURVFvOR LUNAR TRAJECTCRZES FOR |964-|966

-.779196 SZ -.4J4125 OAO -24.46421 RI_) 30J .11387 RM

• 985839 SiR J2996.659 RCA 6544.6650 LTA -6.00000 GTA

LF_ 107.4074
1.1965 TF 63.091

LNQ4 LNO4

A2_4TH LiNE P0
xk

xk
=k

Ilk

J

TRUE ._qONALV CUT OF

95.00 11 13 10.4 2'7.357

96.00 II 18 53.Z _t.401
97.00 II 2,4 9.5 27,445

98.00 II _ .9 Lr;'. 480
99.130 Jl 33 L_.2 27.507

lO0.O0 11 37 3G.Z Lrr.s_J
I01.00 |I 41 _J.T _rf,S4§

IOZ.O0 II 44 S3.E _-----------------_I.558
103.00 |! 4B 6.4 _7.567
104.00 II S| 4.8 _,574

lOfl.O0 11 53 49.7 _q'.578

106.00 11 56 L:_'4.5 L_'.381
I07.00 11 58 44.Z g7.583
108.00 12 0 55.9 ,3"I.583

109.00 12 2 58.5 27,583
llO.OO 12 4 52.9 27.382

111.130 12 6 39.8 _.381

112.00 12 8 19.9 L_'.579
113.00 IZ 9 53.9 77.576

1J4.00 12 II _.I 27.574

PAGE J9.5

404409,695 LAT 28.3J0600 L(_I 279.46J600
J4,0OOOO TB 667,5000 POt. 2

LC'_4 243.|5|8

ARRIVAL DATE OCT. 4 |965 3 J 29.2

|NJ INJ |NJ INJ INJ INJ

LAT LONG TA RT ASC AZMTH T|ME

RANGE FRCN 84,00 TO 94.00

_,70 306,42 -4,868 127,49 108,07 11 24 17.9

22,gfl 306,3| -3,569 128,81 108,91 J1 30 ,7
21,80 306,19 -2,369 130,01 109,75 1J 3fi 17.0

21.36 306.06 -l._tJ 131,09 110.59 11 40 B.4
Prl.92 :305.91 -._8 132.06 111,42 11 44 36.7

_.48 305.74 ,650 132.93 112.25 11 48 43.7
20.05 305.57 1.489 133.71 113.(_ I1 52 31.2

19,62 _05,_:J 2.257 134.40 113,90 11 56 .7
19,19 305,19 2._0 135.01 114,7_ 11 59 13.9
18.77 304.99 3.605 135,56 lift.tiff 12 2 12.3

18,35 304,7B 4,196 136,04 116,37" 12 4 57.2
17,94 304,57 4,741 136,46 117,19 12 7 30,0

17.53 304._1 5.242 136.83 118.00 12 9 ill,7
17.12 304.11 5.705 137.15 I18.8_ 12 12 3.4

16.72 30_.87 6.132 137.42 119.64 12 14 6.0
16,32 303,63 6,528 137.6G 1_0,46 12 16 .4

1fi.92 303.38 6,895 137,Bfi 121.27 12 17 47,3
15,53 303,13 7,235 138.02 J22,09 12 19 27,4

15,14 302.87 7,552 138,15 122,91 12 21 1,4

14.75 302.60 7.848 138.25 123.73 122229,6

ZNJ ZNJ INJ

RAD VEL PTH

6556.4 10.988 -2.42

6551,0 10,992 -I.T/'
6547,4 10.995 -J,18

6545,5 10,997 -.63
6544,7 10,99_ -.13

6544.9 10.997 .32
6545,8 10.997 ,74

6547,2 10.995 1.12
6549.0 10.994 1,47

6551.1 10,992 1.79
6553.4 10.990 2._

6555._ J0.988 2.35

6558,3 10.986 2.60
6560,8 10,984 2.B3

6563,3 ]0.982 3.G4
6565,8 10,980 3.24

6568,2 10,978 3.42
6570.6 10.976 3.59

6573,0 10.974 3.75

6575.2 10,972 3.90

I



ATLAS CENTAUR/SURVE'fCR LUNAR TRAJECTCR.tES FOR 1964-1966 PAGE 196

sx .645_8_ SY

c3 -.88fi105 ECC

GHA 13.4617
LAUNCH GATE _T

LNCH LNCH

AZHTH TIME

_t
_t

P_

201 .(30

XOZ .(30
103.00
104.00

105.00
106.00

I07.00
108 .DO
109 .DO

lID.DO

Ill .DO
II2.DO

II3.DO
I|4.00

-.6647]| 52' -.375448 OAO -72.05L_33 RAO 314.17634 RH
• 985467 SLR 12994.224 RCA 6544,6650 LTA -6.00000 GTA

LPH 118.5806
2,1965 TF 63.563

INJ INJ INJ INJ INJ

P8 LAT LCNG TA RT ASC AZt4TH

TRUE. Af_HALY CUT_ RANGE FRCH 84.00 TO 100.0(3
1Z 023.0 27.320 20.14 305.35 -5.749 139.23 113.00
12 4 44.8 27.3fll 19.70 30fi,|9 -4.774 140.16 113.84

12 8 50.4 L_F.3_O 19._7 305.02 -3.853 141.02 114.67
12 12 40.7 27.423 18.84 304.85 -2.996 141.81 115.50
12 16 16.8 27.451 18.41 304.66 -2,I99 142.53 116.33

12 19 39.7 27.475 |7.99 304,47 -1,456 143.18 |17,16
12 22 50.4 27.495 17,57 304.26 -,763 143.77 117,98

12 25 49.8 27.511 17.15 304.05 -.|17 144.31 118.80
12 28 38.6 27.5?6 16.74 303.82 .486 144.79 119.62

12 31 17.7 27.537 16.34 303.59 1.049 145.L_ 1_.45
12 33 47.8 27.547 15.94 303.35 1.576 145,61 12|.27

12 36 9.7 27,555 15.54 303.1! 2.070 145,96 122,09

12 38 23.8 27.562 15.14 302.86 2.532 146.27 IL:_Z.91
12 40 50.8 27,567 14.76 302,60 2.966 146.54 123,73

404630.914 LAT 2_.3J0600 LCN 279.461800

14.000_ TB 667.5000 POL 2
LC'e4 243;1518

ARRIVAL GATE OCT. 5 |965 3 49 37.4

INJ INJ INJ INJ

TIME RAO VEL PTH

12 II 50.5 6561.0 I0.9_3 -2.85

12 15 52.3 6556.0 10.987 -2.37
12 19 57.9 6552.0 10.99[} -1.91
12 23 48.2 6549.1 10.993 oi.49

12 27 24.3 6547.1 10.995 -1.09
12 30 47.2 6545.7 10.996 -.72

12 33 57.9 6545.0 J0.996 -.38
12 36 57.3 6544.7 10.997 -.06

12 39 46.1 6544.8 10,996 .24
12 42 25.2 6545.2 10.996 .f12

12 44 55.3 6545.9 10.996 .78
12 47 17.2 6546.8 10.995 1.03

12 49 31.3 6547.8 10.994 1.26
12 51 38.3 6549.0 10.993 1.47
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTOR|ES r(_R 1964-1966 PAGE J97

Sx .7923J9 SY
C3 -.930954 ECC

GHA |4,4473
LAUNCH OATE OCT

L.NO4
42'MTH

_k
S

II0.00

III.00

IIE.O0
113.00

114.00

-.519728 $2' -.3J955J OAO -18.63578 RAO 326,73678 RM 403629,762 LAT _8,310600 LC_I 279,461800

.984715 SLR 129B9,299 RCA 6544.6650 LTA -6,00000 GTA 14._OOC j T8 667,501_3 POL 2
LFH 189,7789 LC_ Z43,151e

3.1965 TF 64.127 ARRIVAL DATE OCT. 6 1965 4 35 47.7

LNO4 JNJ XNJ ZNJ _NJ INJ

TIME PI3 I.AT LONG TA RT ASC AZMTH

TRUE ANCI_LV CUT O r RANGE FRO4 84,00 TO 109,013
12 50 9,fl 27.297 16,46 303,38 --6,25| 150.7Z

IE 53 26,4 27,316 16,06 303,15 -5,553 151,32
12 56 34.0 87.347 15,65 302,93 -4.881 J5|,88

IE 59 32,8 87'.374 |fi,_ 302,69 -4,846 152,39

13 E 23,3 27.399 14.85 302,4§ -3,646 152,87

TI'_LUNAR/N_CLINAT|CN IS t_r.ATER THAN-|5.0OEGREES FRO4OCT

INJ ZNJ INJ INJ

TIME RAO VEL PTH

120.38 13 ! 17.0 6564.0 10.978 -3.10
|21.2| 13 4 33.9 6559.9 |0.982 -2.76

12"4.04 13 7 4|.5 6556.5 10.985 -2.42
122.66 J3 IO 40.3 6553.6 10.987 -2.11

J23,69 13 J3 30.8 6flSl.2 10.989 -l.8l

7 |965 _OCT ZA 1965

I



ATLAS CENTAUR/SURVE_C'W LUNAR TRAJECTCRIES Ir(_ |964-|966 PAGE 196

SX -.6668_9 SY -.693658 52 -.27Z208 9AO -15.79572 RAO _26.12712 RH

C3 -1.317749 ECC .97_364 SLR 12947.731RCA 6544.6650 LTA -6.0(3000 GTA
GHA 53.1746 LPH 15.9939

LAUNCH 0ATE OCT 23,1965 TF 64.540

LNO4 LNE.H |NJ INJ INJ |NJ INJ

AZHTH TIHE PE3 LAT LC'_NG TA RT AS(; AZHTH

TRUE ANOHALY CUT OF" RANGE FRCt4 84.00 TO I14.00

381662.031 LAT 2B.310600 L(3N 279.461_00
J4.00000 TB 667.5000 POL E

L_ 243.1fl|8

ARRIVAL OATE OCT. 25 1965 20 55 49.2

JNJ JNJ INJ JNJ

Tiff. RAO VEL PTH

I

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I
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ATLAS CFNTAt,k'_/SURVf:YOR LUNAR TRAJECTORIf,.$ F'CW 1964-1966 PAGE J 79

SX -.47Z733 SV

(:3 -I .2'05326 ECC

r,,_A 34.1603

LAUNCH CATE OCT 24.1965

-,8|04|6 $2' -.346047 CAO °20,245"t4 RAO Z_3,74406 RM _65"r8,484 LAT Z8,3|0600 L()N 279,46_800.
,9L';02|0 SiR 1_959.8J2 RCA 6544,6650 LTA -6.00000 GTA 14,00000 T8 667,5000 POL 2

LPH _,5262 LOM Z43.J51_
TF" 63.873 ARRIVAL CATE(X:T, Z6 |96§ 2J 26 1_.4

I.NO4 LNO4 ;NJ INJ INJ INJ INJ INJ INJ |NJ INJ

A214TH T][NE PB LAT LONG Tit RT AS( A214TH TINE RAO VEL PTH

,It

,_ TRUE_OI_(ALV CUT OF RANGEFI_0_I 84.013 TO 104.00
18,47 304,54 -5,49Z
18,04 304,36 -4,638
17,62 304,J6 -3,832
17,20 303.96 -3.075
16.7B 303.75 -2,385
16,37 303.53 -J.689
15,97 303.30 -,l.0_
15.57 303,06 -.483
15.17 30_..8Z .O't'Z
14,78 _,56 ,594

IO5.00 5 35 41,5 ZT,324
IO6.OO 5 39 33,0 Z7,357
IO7.O0 5 43 IZ,O Z7,381
IO8.00 5 46 39.2 L_7,420
IO9.OO 5 49 55,5 L_7,446
110.00 5 53 1.5 Z/'.467
I||oOD 5 55 5T.9 2'_.,II_
IIZ.OO 5 58 45,4 Z'/,502
113,O0 6 I Z4,5 27,516
114.O0 6 3 55,8 Z7,528

63,67 1|6,29 5 46 49,0 6559.6 10.969 -2.72
64,45 117,12 5 50 40.5 6555,3 10,975 -2...'_0
65,18 117,95 5 54 19.5 6551.9 10,976 -1.90
65,84 118,78 5 57 46,7 6549.3 10.978 -! .SZ
66,45 119.60 6 | 3.0 6547.4 J0,980 -|.|7
67,00 J20.43 6 4 9.0 6546,J 10,981 -.84
67,51 |21.25 6 7 5,4 6545.2 JO.982 -.53
67,97 J22,07 6 9 52.9 6544,8 J0,982 -,24
68,39 J_Z.90 6 J,_ 32.0 6544.7 10.98_ .04
68,77 123,7;J 6 |5 3.5 6544,8 J0,98;. ) ._9

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-1966 PAGE 200

SX -.257773 Sv

C3 -1 .D_717 ECC

GHA 35.1459
LAUNCH DATE OCT

LNCH LN(.H
AZMTH TIME

* TRUE

96.00 6 21
97.00 6 27

9_.00 6 32
99.00 6 37

100.00 6 41
JOI.OO 6 45

102.O0 6 49
103.00 6 53
104.00 6 56

JOS.00 6 59
106.00 7 2

107.00 ? 5
108.00 7 ?

I09.00 ? 10

110.00 7 12
1]].00 7 14
112.00 ? 16

113.00 ? 18

1|4.00 720

-.879913 52 -.399131 0AO -23.52389 RAO 253.67188 RH

.98209? SIR 12972.131 RCA 6544,6650 LTA -6.00000 GTA
LPH 40.7715

25,1965 TF 63.285

IN] IN] IN] IN] IN]

P6 LAT LONG TA RT AS(: AZMTH

ANOHALV OUT _ RANGE FROH 84.00 TO 95.00

26.0 27.302 _'Z. ZB 506.11 -6.109 77.79 108.87
1.9 27.348 21.84 506.09 -4.835 79.08 109.72

14,4 27.398 21.39 505,97 -3,645 80,27 110,56
4.9 17.439 20.94 305.84 -2.547 81.34 1|1.40

34.7 27.472 20.50 505.69 -1.535 82.32 112.23
45.3 27.499 20.07 305.52 -.EOZ 83.20 113,06
38.1 27.520 19.63 505.35 .258 84.00 113.89

14,4 27,537 19.21 305,16 1,052 84,72 114,72
35,5 27,55! 18,78 504,97 1,785 85,37 115,54

42.8 27,56I 18.36 504,77 2,462 85,94 116.36
37.2 27,569 17.94 504.55 3,088 86.46 117.18

20,0 27,574 17,53 504,33 3,668 86,92 |18,00
52,1 27,518 17,12 504,|1 4.206 87,33 118,82

14,4 27,._8| 16,72 503,87 4,705 87,69 119,64
27.7 27.583 16.32 503.63 5.169 88,01 120.46

32.9 27,585 15,92 503,39 5,£_0 88,28 121,27
30.5 27,583 15,52 503,13 6,003 88.52 I_.09

21.2 27.582 15.13 502.87 6.378 88.73 122.91
5.6 27,581 14,75 502.61 6,729 88.90 123,73

391531.582 LAT 26.3]0600 LON 279.461800

14.{JOOO0 T6 667.5000 POL 2

LCH 243,1518
ARRIVAL 0ATE OCT. 27 ]965 22 17 50.0

INJ INJ INJ INJ

TIHE RAO VEL PTH

6 32 33.5 6563.1 10.972 -3.03
6 38 9.4 6556,2 10.977 -2.40

6 43 21,9 6551.2 10,982 -1.8I

6 48 12.4 6547.9 10.985 -1.26
6 52 42.2 6545.8 10.986 -.76
6 56 52.8 6544.8 10.967 -.50

7 0 45.6 6544.7 10.982 .13

7 4 21.9 6545.2 IO.987 .52
7 7 43.0 6546.2 10.986 .88

7 10 50.3 6547.7 10.985 1._
7 13 44.7 6549.4 10.983 1.53

7 16 27.5 6551.3 ]0.982 1.82

7 18 59.6 6553.4 10.980 2.08
7 2] 21.9 655fi.6 ]0.978 2.33

7 23 35,2 6557,9 10.976 2.56
7 25 40.4 6560.2 10.974 2.77

7 27 38.0 6562,5 10,972 2,9?
7 29 28.7 6564.8 10.970 3.16

7 31 13,1 6567.1 10,968 3.33

I
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ATLAS CENTAUR/,%RV[YCW LUNAR TRAJECTORIES FOR 1964-1966

sx -.03490| SV -.90_048 _' -.430223 OAO -25.48170 RAO 267.78429 RI4
C3 -.987503 ECC .983786 SIR I?983.218 RCA 6544.6650 LTA -6.00000 GTA

GHA 36.1316 LPH 52,6942

LAUNCH OATE OCT 26,|965 T_ 62.864

LNCH LNO4 ZNJ INJ ,[NJ INJ ZNJ

AZMTH TIrHi[ PB LAT LONG TA RT AS(: A214TH

:#

TRUE ANCHALY OUT OF' RANGE FROM 84.00 TO 91.00

9Z.00 7 19 59.3 27.370 24.0"Z 306.87 -4.593 94.12 105.58
93.00 7 26 54.8 27.4L_Z 23.56 306.79 -3,0J4 95.77 106.43

94.00 7 33 15.6 27.47| 23.11 306.69 -1.567 97.27 107.28

95.00 7 39 3.E 27.507 2_.66 306.58 -.256 98.61 108.13
96.00 7 44 19.7 27.535 _.2| 306.45 .9_0 99.80 108.96

97.00 7 49 7.2 27.554 21.7"7 306.30 2.000 100.65 109.79
98.00 7 53 28.2 27.567 21.33 306.14 2.965 101.78 110.62

• 3.00 7 fi7 25.1 2'7.576 20.89 305.97 3.836 $0_.60 IJJ.4fi
/130.00 8 Z .2 27.581 20.46 305.79 4.62! 103._ 112.27

|OZ.O0 8 4 15.7 27.583 20.03 505.61 5.330 103.95 113.09

10"Z.00 8 7 13.7 _'/.583 19.61 30fi.4| 5.972 104.50 113.91
Z03.00 8 9 56.1 27'.582 19.J9 305.2! 6.554 104.98 114.73
Z04.00 8 12 24.5 27.580 16.77 305.00 7.083 105.39 115.55

,105.00 8 ,14 40.5 L_/'.576 18.35 304.78 7.564 105.74 116.37
,106.00 8 ,16 45.3 27.573 17.94 304.56 8.002 106.04 117.18

`107.00 8 18 40.3 2'7.568 17.53 _04.33 8.404 |06.29 118.00
`108.00 8 _0 _6.4 27.564 17.13 304.09 8.771 106.50 118.82

`109.00 8 2"Z 4.5 27.560 16.73 303.85 9.109 106.66 119.63
`1`10.00 8 23 35.5 27.555 16,33 _03.6| 9.4_0 106.80 |20.4§

,11,1.00 8 25 .1 2'7.550 15.93 303._ 9.?07 108._0 121.27

,1,12.00 8 26 ,19.0 _r.546 15.54 303.10 9.972 106.97 1_.08
,1,13.00 8 27 32.6 27.541 15.16 302.84 10.218 107.02 1_Z.90

,1J4.00 8 28 4,1.5 27.537 14.77 30_.fl7 10.446 107.04 |23.72

THE MOON OCES NOT _ THE 243.15J8 f4ERZOZAN ON OCT 29 1965

PAGE 201

396108.008 LAT 28.3|0600 LCN 279.461600

|4.00000 TB 66T._00 P(_ 2

t.OR 243.1518
ARRIVAL DATE OCT. 28 1965 23 |0 11.8

]NJ ZNJ INJ JNJ

TiRE R_O VEL PTH

7 31 6.8 6555.1 `10.983 -_.28
7 58 2.3 6549.2 10.988 -`1.49

7 44 23.1 6545.9 |0.991 -.18

7 50 10.7 6544.7 |0.992 -.|3
7 55 27.2 6545.1 10.99_ .46

8 0 |4.7 6546.6 10.990 .99
6 4 35.7 6549.0 |0'988 1.47

8 8 32.6 655,1.9 10.986 1.90
6 12 7.7 6555.2 10.983 Z.29

6 lfl 23.2 6558.7 10.9_0 2.64

6 18 21.2 6562.3 10.97"1 2.96
8 21 3.6 6565.9 10.974 3.25

8 23 32.0 6569.3 |0.97! 3.51
6 26 48.0 6573.0 10.968 3.75

8 L_' 52.8 6576.4 10.965 3.97
B 29 47.8 6579.7 10.96_ 4.17

8 31 33.9 6582,8 10.960 4.35
8 33 12.0 6585.9 10.957 4.52

8 54 43.0 6588.7 |0.955 4.67

6 36 7.6 6591.5 `10.953 4.81
8 37_6.5 6594.J |0.950 4.95

8 38 40.1 6596.6 10.948 ft.07
8 39 49.0 6598.9 10.946 3.16

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR 1964-1956 PAGE ?O?

3X .184599 SV
C3 -.914436 ECC

GHA 38.1029

LAUNCH OATE O_T

-.879127 .SZ -.439385 0AO -26,06464 RAO ?81,85866 RH
• 984986 5LR 12991,076 RCA 6544,6650 LTA _6,00000 GTA

LPH 64.3242

27.1965 "IF 62.7Z3

LNCH INCH

A2'MTH TIHE

90.00

91 .(30

92.00
93.00

94 .(30

95.00
96 .[30

97.130
98.00

99.00
100 .O0

101.00

102.O0
103.O0
104 oo0

I05.O0
106.130

107.(30

108.130

109 .DO

110.00
111.130

112.00

113.O0
,114.00

TRUE ANC_LV

B 8 35.6 27.3?5

8 16 40,0 27.393
B 24 3,8 27.455

8 3(3 47.5 27.501
8 36 52.8 E7.533

8 42 EI.9 27,555

8 47 17.5 27,570
8 51 4=0,6 27.578

8 55 40.3 27.582
8 59 13.6 27.583

9 2 25.2 27.582
9 5 17,7 27,579

9 7 53.3 27,575

9 10 14.1 27,571
9 12 21.8 27.566
9 14 18.0 27.560

9 I6 4.2 27,555

9 17 41.3 27,550
9 19 10.5 27,544
9 ZO 32,7 27,539

9 21 48.6 27,534

9 22 59,0 27,5?9
9 24 4,3 27.574

9 Eft 5,1 27,520

9 26 1,9 27.515

INJ INJ INJ INJ INJ

PB L.AT LCNG TA RT ASC AZHTH

CUT _ RANGE FRCH 84.O0 TO 89.00

24.92 307.08 -5,589 107.50 103.89

24.46 307.03 -3,739 109,47 J04 o76
24.00 306,96 -2,046 111.26 105,62

?3,54 306.87 -,517 112.85 106,47
23.09 306,76 ,857 114,27 107.31

22.64 306,63 2.086 115.51 108.14

LP'Z.20 306,48 3.183 116,60 108,98

21,76 306.33 4.160 117.55 109,80

21.32 306.16 5.031 118,38 110.63
20,89 305,98 5,808 119,09 111,4fl

20.46 305,80 6.502 119.71 112.27
20.03 305,60 7.123 120.23 113.09

19.61 305.40 7.680 120.68 113.91
19.19 305.20 8.181 121.07 114.73

18.77 304,98 8,633 121.39 115,55
18.36 304.77 9,042 121,65 116,36

17,95 304,54 9,412 121,87 117,18

17.54 304.31 9,749 122.05 118.00

17.14 304.08 10,057 122.19 118.81
16.74 303,83 10,539 122.29 119,63

16.34 303,59 10,597 122,36 120.44

15.95 303.34 10.834 122.40 121,26

15.56 303.08 11.053 122.42 122.08
15.17 _O2.82 11.255 122.41 122._0

14,78 302.55 11,442 122.38 123.71

3999?2,953 LAT 2_,310600 LCN 279.461800
14.00000 T8 667.5000 POt. ?

L04 243.1518

ARRIVAL GATE OCT. 30 1965 0 2 ?4,6

INJ INJ INJ INJ
TIW. RAG VEL PTH

8 19 43.1 6560,1 10.982 -2.77

8 27 47.5 6551.6 10,989 -1,86
8 3fl 11.3 6546,7 10.994 -1.02
8 41 55.0 6544,8 10,995 -.26

8 48 .3 6545.0 10.995 .43

8 53 29,4 6546,8 10.993 1,04
8 58 25.0 6549,7 10,991 1.58

9 2 50.1 6553,2 10.988 2.06

9 6 47,8 6557,2 10.985 2.50
9 10 21,1 6561,4 10,981 2.88

9 13 32.7 6565,6 10,978 3.23
9 16 25.2 6569.8 10,974 3.53

9 19 ,8 6fi73,9 10,971 3.81
9 21 21,6 6577,9 10.967 4.06

9 23 29,3 6581.7 10.964 4.28
9 25 25.5 6585,3 10,961 4,49

9 27 11.7 6588,7 10,958 4.67

9 28 48.8 6591,9 10.955 4.84
9 30 18.0 6595,0 10,953 4,99

9 31 40.2 6597,8 10,951 5,13

9 32 56.1 6600.5 10,948 5,26
9 34 6,5 6603.1 10,946 5.38

9 35 11.8 6605,5 10,944 5,48

9 36 12,6 6607,7 10,942 5,58
9 37 9,4 6609,9 10,940 5,68
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sx .391277 Sv

C3 -.8_3b_6 ECC

GHA 39.0885
LAUNCH OATE OCT

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORZES FOR J964-2966

-.814924 SZ -,427553 OAO -25,31234 RAO 295,64750 RM
.985537 SIR 12994,676 RCA 6544,6650 LTA -6.(X_O0 GTA

LPH 75.7208
28,1965 TF 62,903

LN04 LNCH

A_TH TZME

* TRUE ANO4AL_r OUT OF

92.00 9 O 3.5 27.3J6
93.00 9 7 1.8 27.376

94.00 9 13 26.3 27.433
95.0D 9 J9 18.5 27,477

96.00 9 24 40.1 27,510
97.00 9 29 .33.1 27,555

98.00 9 33 59,9 27.553
99.00 9 38 2,8 27,565

100.00 9 41 43,9 27,574
JOl,O0 9 45 5,4 27.579

J02.00 9 48 9.2 27.582
;03.00 9 50 57.2 27.583
104.00 9 53 31.1 27.583

;05.00 9 55 52.4 27,581

106.00 9 58 2.3 27,579
107.00 lO 0 2,0 27,576
108.00 10 I 52.7 27.573

109,08 lO 3 35.1 27.570
I10.00 lO 5 J0.3 27.566

lJ|.O0 10 6 38,8 27.562

112.00 lO 8 1.4 27.558
113.00 JO 9 16.6 27,554

114.00 |0 J0.._.9 27.550

]NJ [NJ ZNJ INJ INJ

i.AT LONG TA RT A,SC A214TH

RANGE FRO4 84.00 TO 91,00

24.03 306,82 -5,774 J21,12 105,56
23.58 306,74 -4,177 122,79 106,41

23.12 306,65 -2,709 124,31 107,27
22,67 306,55 -1,374 125,68 108,11

22.22 306.42 -.163 1E6,90 108.95

21.77 _06.28 .933 lE7.98 J09.79
21.33 _06.13 J ,924 1_.94 110.6E
20,90 305,96 2,820 129.79 111,44

20.46 305.79 3.631 130,54 112.27

20.03 305,60 4.365 131.20 113.09

19.61 305,41 5,031 131,77 113.91
19.19 305.21 5.635 J3Z.E7 114.73
18.77 305.08 6.185 132.71 J15.55

18.35 304.78 6.687 133.08 116.37
17,94 304,56 7,145 133.40 117,J9

17.53 304 ._4 7.564 133.68 118.00
17.12 304.10 7,949 133,90 118.82

16,7:3 303,86 8,_03 134,09 119.64

16.32 303.62 8.6_9 134.24 120.45
15.93 303.37 8,93J 134.36 J21.27

15.54 303.11 9.Z09 134.45 122.09
15.15 302.85 9.468 134.51 122.90

14.76 302.58 9,708 134.55 123.72

PAGE 203

402662,016 LAT ZB.310600 LOI 279.461800

14,00000 T8 667,5000 PQ. 2

LOM 243.1518
ARRIVAL OATE OCT. 31 1965 O 53 28.9

INJ INJ INJ INJ
TIME RAO V]EL PTH

9 11 11,0 6561.2 10.983 -2.B7

9 18 9,3 6553,3 10.989 -2,07
9 24 33.8 6548,.3 10.994 -1,34

9 30 26,0 6545,6 10,996 -.68
9 35 47,6 6544,7 10.997 -,08

9 40 40,6 6545,1 10,996 .46

9 45 7,4 6546,5 10.995 ,95
9 49 10.3 6548,6 10.993 1.40

9 52 51,4 6551 .Z 10,991 J .80
9 56 12,9 6554,1 10,989 E,J7

9 59 16,7 6557,2 10,986 2.50
10 2 4,7 6560,4 10.983 2,80

10 4 38.6 6563.6 10.9B! 3.01
10 6 59.9 6566.B 10.978 3.32
10 9 9,8 6570,0 10,975 3,55

10 11 9,5 6573,1 10.973 3.75
10 13 .2 6576.0 10.970 3.95

10 14 42,6 6578,9 10,968 4,12

10 J6 17.8 6581.6 10.966 4.28
10 17 46,3 6584,3 10.963 4.43

JO 19 e.9 6586.8 10.961 4.5?
10 20 26.1 6589.2 10.959 4.70

10 21 38,4 659|,5 J0,957 4,82



ATLASCENTAUR/SURVEYC'_LUNARTRAJECTCRIE5FOR1964-1966 PAGE 204

sx .577330 SV

C3 -.881165 ECC
(,,HA 40.0742

LAUN(,HOATE OCT

-.713960 52 -.396171 0AO -23.339(32 RAO 308.96004 RR

.985532 SIR 12994.647 RCA 6544.6650 LTA -6.00000 GTA
LPH 86.9628

29,1965 TF 63.321

• LNE.H LN04
A_TH TIHE P6

TRUE

98.OO 9 54 36.7 27.349

99.00 9 59 31.0 27.386
I00.00 10 4 4.8 27.426
1OI.OO lO 8 19.4 27.459

102.00 10 12 16.2 ._/'.486
103.00 10 15 56.6 27.508
104.O0 IO 19 21.8 27.525

IO5.00 IO 22 33.0 27.540
106.00 10 25 31.4 27.551

107.00 10 28 18.0 27.560

I08.00 10 30 53.8 2'7.567
109.00 10 33 19.7 27.573

110.O0 10 35 _6.5 27.577
111.00 10 37 45.0 27.580

112.00 10 39 45.8 27.582
113.00 10 41 39.7 27.583

114.00 10 43 27.1 27.583

INJ INJ INJ INJ INJ

I.AT LONG TA RT ASC AZHTH

ANCHALV CUT CF RANGE FRCM 84.00 TO 97.00

21.40 305.92 -5.057 134.89 110.54
20.96 305.79 -3.950 135.98 111.38

20.52 305.64 -2.917 136.98 112.22
20.08 305.48 -1.963 137.89 113.05

19.65 305.32 -I .082 138.71 113.88
19.22 305.14 -.269 139.45 114.71
18.79 304.95 .483 140.12 115.53

18.37 504.75 1.178 140.72 116.36
17.95 304.54 1.622 141.25 117.18

17.54 304.32 2.419 141.73 118.00
17.15 504.10 2.972 142.16 118.62

|6,72 303.87 3.486 142.54 119.64
16.52 503.63 3.965 142.87 120.46

15.92 503.38 4.410 143.16 121.27

15.52 503.13 4.826 143.42 |22.09

15.13 502.87 5.214 143.64 |22.91
14.75 502.61 5.577 145.82 125.75

404110.492 LAT 2_.310C',00 LGN 279.461600

14.000DO T8 667.5000 POL 2
LC@I 245.1518

ARRIVAL OATE NOV. J 1965 1 42 39.5

INJ INJ INJ INJ
TIHE RAO VEL PTH

.IO 5 44.2 6557.3 10.986 -2.51

10 10 38.5 6552.4 10.990 -1.96
10 15 12.3 6548.9 10.993 -1.45

10 1926.9 6546.6 10.995 -.97
10 23 25.7 6fi45.2 10.996 -.fi4

IO 27 4.1 6544.7 IO.997 -.13
IO 3029.3 6544.8 10.997 .24
10 3340.5 6545.4 10.998 .58

10 36 38.9 6546.3 IO.995 .98
10 39 25.5 6547.6 10.994 1.20

10 42 1.3 6549.0 10.993 ,|.48
JO 4427.2 6550.7 10.992 1.73

I0 46 44.0 6552.5 10.990 1.91
10 48 52.5 6554.5 10.989 2.19

I0 50 53.5 6556.2 10.987 2.40
10 52 47.2 6558.1 10.985 2.59

10 54 54.6 6560.1 10.984 2.77

I
I
I

I
I
I
I
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I
I
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I
I
I
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ATLAS CENTAUR/SURV[VC_ LUNAR TRAJFCTOR]E5 FOR |964-|966

SX .736157 SV

(:3 - .,_(]t]737 ECC

GHA 41.0598
LAUNCH 0ATE c'_T

LN04 LNCH
A2'NTH TINE

106.00

107.00
108.00
109.00

J 10.00
Ill .00

| 12.00

I|3.OO
114.00

tl

:¢

i¢

tl

tl

10 43 26,3

]O 47 4.5
JO 50 30,9

lO 53 46.4
lO 56 51.7

lO 59 47,3

Jl 2 34,1
II 5 12,4

J! 7 43,0

-.581110 SZ -.346965 DAD -L_3,301_;! RAO 32|.7|304 RM

.985079 SLR 1299!.6_4 RCA 6544,6650 LTA -6.00000 GTA
LPH 98,1405

30.|965 TF 63,863

INJ INJ |NJ INJ INJ

• PB I.AT LONG TA RT ASC A214TH

TRUE ANCNALV OUT OF" RANGE FRCH 84,00 TO 105.00

27.324 18,06 304,32 -5,668 J46.52 117.1!
27,347 J7,64 304,12 -4.876 147,23 117,94
2_r. 379 17,2_ 303,92 -4,1!9 |47,89 |18,77

27,408 16,80 303.72 -3.409 148,50 119,59

27.432 16.39 503.50 -2.742 149.05 1_0.42
27,454 15,_ 303,27 -2,J15 149,56 121,24

2'7.473 15.58 303,04 -I ,526 J50.02 1Z2.07
27,489 15,18 _'Z, 79 -,971 150.44 122,89

27.503 14.79 .:102,54 -,449 150,82 123,71

PAGE ?05

404168.570 LAT 28.310600 LON 279.461B00

14.00000 TB 667.5000 POL 2

-LOI4 243.1518

ARRIVAL DATE M3V, 2 1965 2 29 35.B

INJ INJ INJ INJ
TJM_ RAO VEL PTH

10 54 33.8 6560,6 10.982 -2.81
10 58 12.0 6556.4 10.986 -2.42

11 J 58.4 6553,J !0.988 °2.04
11 4 53,9 6550,4 10.991 -1.69

11 7 59.2 6548.4 10,992 -1.36

1| 10 54,8 6546,9 10,994 -1.05
11 13 41,6 6545,8 10,995 -,76

J1 16 19,9 6545.1 10.995 -.48
11 18 50.5 6544.8 10,9¢J5 -.LP'Z

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTC_IES FOR 1964-1966
PAG£ 206

SX .861891 SY -.421538 5Z -.2E,1869 0AO -16.3717B RAO 333.93744 RM

C3 -.9C',0239 ECC .984Z34 SLR 12986.15Z RCA 6544.6650 LTA °6.00000 GTA

GHA 42.0454 LPH |09.3489

LAUNCH 0ATE OCT 31.1965 TF 64,459

LNCH LNCH INJ INJ INJ INJ INJ

AZHTH TIH_ PB LAT LCNG TA RT AS(. AZHTH

x_

_x

:¢

#

#

_x

_x

_x

._ TRUE ANCHALY CUT CF" RANGE FROH 84.00 TO ||4.00

THE LUNAR GECLINATION I5 GREATER THAN -|5.0 C,EGREES FRCH NOV 4 1965 THRCUC.H NLW 2! ! 965

402854.328 LAT 28.3|0600 LON 279.4616OO

14.00000 T6 667.§000 POt. 2

LCt4 24}.151B

ARRIVAL OATE NOV, 3 J965 3 |4 25.1

XNJ |NJ INJ |NJ

T|ME RAO VEL PTH

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I

I
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l
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sx -.56|405 Sv
C3 -| .226772 ECC

CHA 60.7727

LAUNCH DATE

-_ai
A214TH

S

,IX

110.(30

I11.00
l J2,t]O

I13._
114.00

ATLAS CENTAUR/SURVE_VOR LUNAR TRAJECTORIES FOR 1964-J966

-.764795 52' -,316187 0,40 -JS,43Z49 _ 233,71765 RH
• 979858 SLR 12957,.T_8 RCA 6544,6650 LTA -'6,_(X]O GTA

LPH 355.4740
NOV _,1965 IT 64.1SB

INJ INJ ]NJ INJ INJ
TIHE PB LAT _ TA RT ASC A2'HTH

TmJE AN_ALY OaT O r RANGE IrROq B4.1X) TO I(]9.00

3 28 50.6 Z'I'.328 16.44 303.40 -5.497 57.35 12_.39
3 _. 9.9 L:rJ'.3Sl 16.04 303.J8 -4.787 57.96 IZ|.L_

3 J5 J9.8 Z't.380 15.63 _.95 -4.109 58.5Z ,I,_Z.04
3 38 21.0 ZT.406 IS.L:'3 X)'2.TZ -3.467 59.05 lZZ.87

3 41 J3.9 Z7,428 |4,83 3(_.48 -Z.86| 59.53 |Z3.70

e,_" Zo7

386187..80| LAT 28.3|0600 LCN 279.461800

14.00000 TB 667._0D POt. Z

L.CN Z43.J 518
ARR|VAL OAT[ NOV' L_ 1965 19 J6 .4

INJ INJ INJ JNJ
T|NE_ RAD VlEL PTH

3 39 58.1 6559.6 10.968 -Z.?2

3 43 J7.4 6556,0 10.971 -Z.37
3 46 g7.3 6553.0 10.974 -Z.03

3 49 Z_.S 6550.6 10.976 -I,?Z

3 52 Zl,4 6548.7 10,978 -!,4Z

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC_IES FOR 1964-1966
PAGE 208

sx -.3fi4742 Sv

C3 -1.1Z8769 EC(

GHA 61.7584
LAUNCH OATE NOV

LNO4 LNO.i

AZHTH TIME P8

_c

_c

TRUE

i00.00 4 15 19.3 27.335
10,1.00 4 19 5ft.1 L_?.37fi

JOZ.O0 4 Z4 13.3 27.413
JO3.00 4 28 15,3 27.446
104.OO 4 3Z 2.0 27.473

IO5.00 4 35 34.5 27.495
106.00 4 38 53.8 27.514

107.00 4 42 1.0 27.529
J08,00 4 44 56.9 27.542

109.00 4 47 4Z.3 87.552

HO.O0 4 50 18.2 27.560
111.00 4 52 45.1 27.567

112.00 4 55 3.8 27.572
113.00 4 57 J4.B 27.576

114.00 4 59 18.9 27.579

-.854832 SZ -.378708 0AO -'22.25370 RAO 247.46'233 RH

.981467 5LR 1'2968.040 RCA 6544.6650 LTA -6.00000 GTA
LPH 7.8901

'21,1965 TF 63.526

INJ INJ INJ INJ INJ
LAT LONG TA RT AS( AZHTH

AI'_IHAL¥ CUT OF" RANGE FROM 84.0(3 T099.00
30.55 305.55 -5.263 72.13 H2.19

20.11 305.40 -4.226 73.14 113.0Z
19.68 305.25 -3.257 74.06 113.86

19.24 305.08 -2.356 74,90 114.69
18.62 304.90 -1.518 75.67 115.52

18.39 304.70 -.738 76.36 116.34
17,97 304,50 -.013 76,99 117.17

17.55 :304.29 .663 77.57 117.99
17.14 304.07 1._J'4 78.08 118.81

16.73 303.85 J.880 78.55 119.63
16.33 _03.61 2.428 78.96 120.45

15,93 303.37 2.941 79.34 121.27

15.53 303.1_ 3.421 79.67 122.09
15.14 502.87 3.870 79.96 122.91

14.75 302.61 4.291 80.22 123.73

390113.Z4'2 LAT _8.310600 LCN '279.461800

14.00000 TB 667.5000 POt. 2
LON `243.|5J8

ARRIVAL OATE NOV. 23 |965 28 6 54.3

INJ INJ INJ INJ
TIME RAO VEL PTH

4 26 26.8 6558.4 10.974 -2.61

4 31 2.6 6553.5 10.978 -2.09
4 35 20.8 6549,9 10.981 -1.61

4 3922.8 6547.4 10.983 -J.17
4 43 9.5 6545,8 10.985 -.75

4 46 42.0 6fi44,9 10.983 -.37
4 50 1.3 6544,7 10.986 -.00
4 53 8.5 6544,9 10.985 .33

4 56 4.4 6545.5 10.985 .64
4 58 49.8 6546,4 10.984 .93

5 I 25.7 6547,6 10.983 J.20

§ 3 52.6 6548.9 10.982 |.46
5 6 11.3 6550°4 10.98| 1.69

5 822.3 6532,1 10.979 1.92

5 10.26.4 6553.8 10.978 2.13

I
I

I
I
I

I
I
I

I
I
I

I
I

I

I
I
I
I

I



I
I

I
I

I sx -.133251 Sv -.897737 SZ

C3 -1.030895 _CC .96_74 SLR
C,HA 62. 7440

i LAUNCH OATE NOV 2201965

LNQ-O INCH

A2'HTH TZ_R:

! "

! .
* TRUE: ANC]HALV CUT OF"

_3./30 5 4 8.2 27.323

i 94.00 5 10 42.0 27.3769ft.00 fl 16 45.4 "27.4o. 9
96.00 5 22 19.8 27.472

97.00 5 27 27.0 27.504

i 98.00 fi 32 8.7 27.529
99.00 5 36 215.9 27.548

100.00 5 40 23.S 27.58!

101.00 5 44 .5 27.57|
JOZ,O0 5 47 Z9.7 27.577

i J03.00 fi 50 2"4.7 27.581
J04.00 5 53 J|.| "Z?.58_
I05.00 fl 55 46.3 L:_r.583
X06.00 5 58 9.7 27.583

107.00 6 0 L-_Z.4 _7'.58|

i 108.00 6 2 25.4 "ZT.579109.00 6 4 19.7 27.576
llO.O0 6 6 6.2 27.573

/l|.O0 6 7 4§.4 27,569
JJ2.00 6 9 |8.3 27.566

i 113.00 6 JO 45.2 27.562114.00 6 12 6.8 27.558

ATLAS CENTAUR/SURVE'n.."_R LUNAR TRAJECTCRIES FOR 1964-1966

-.419896 OAO -24.t12_05 RAO 261.55721 RX
J2978.553 RCA 6544.6650 LTA -6.0000D GTA

LPH 20.0103
TF 63.012

INJ |NJ TNJ TNJ ;NJ
LAT LONG TA RT ASC A_qTH

RANGE FK_ 84.08 TO 9"4.00

23.59 _6.68 -5.689 86.49 106.39
23.14 306.59 -4.191 88.04 107.24

22.68 _06.50 -2.804 89.47 108.09
_.23 306.38 -| .537 90.75 108.94

21.78 _06.25 -.582 91.90 109.78
2! .34 306.!1 .670 9"4.93 110.6!

20.50 30fl._ 1.628 93.85 lJ1.44
20.4? 305.78 2.500 94.67 112.26

20.04 30fi . 59 3.294 95.39 l l ;3.09
19.61 305.40 4.018 96.04 113.91
!9.19 305.21 4.679 96.60 114.73
18.77 305.00 5._4 97.!0 115,5fi

,18.35 304.79 5.837 97.53 116.37

17.94 304.57 6.345 97.91 117.19
17.53 304.34 6.81,1 98.24 118.00
17.12 304.11 7.240 98.52 118.82

!6.72 305.87 7.636 98.76 119.64

16.3e 303.62 8.002 98.96 120.45

15.93 305.37 8.340 99.13 |21.27

15.53 303.12 8.654 99.26 1_.09
15.14 302.86 8.946 99.36 IL_.9|
14.76 302.59 9.218 99.43 123.72

PAGE 209

394088.180 LAT 28.310600 LON 279.461800

|4.00000 T6 667.5000 POL 2

LON 243.1518
ARRIVAL OATE NOV. 24 !965 20 59 11.9

IN! IN! IN! IN!

TIME RAO _[L PTH

5 15 15.7 6560.7 J0.976 -Z.62

5 2J 49.5 6553.4 10.985 -2.08
5 27 52.9 6548.6 10.987 -1.39

5 33 27.3 6545.8 10.989 -.76
5 38 34.3 6544.7 10.990 -.19

5 43 16.2 6544.9 10.990 .35
5 47 34.4 6546.0 10.989 .81

5 5J 51.0 6547.8 |0.987 1.24
5 55 8.0 6550.0 J0.985 1.63

5 58 27.2 6552.7 10.983 1.99
6 ! 30.2 6555.5 10.98! 2.52

6 4 18.6 6558.5 10.976 2.62
6 6 53.8 6561.5 10.976 2.89
6 9 !7.g 6564.6 10.973 5.15

6 11 29.9 6567.6 !0.971 3.38
6 13 32.9 6570.6 10.968 3.59

6 15 27.2 6573.6 10.966 3.79
6 17 13.7 6576.4 10.963 3.97

6 18 52.9 6579.2 !0.961 4.J5

6 20 25.8 6581.8 10.959 4.29
6 21 52.7 6584.4 J0.956 4.43
6 23 14.3 6586.8 10.954 4.57

I
I
I

I
I
I



ATLAS CENTAUR/,SURVE_VOR LUNAR TRAJECTCR|ES FOR 1964-1966 PAGE ZJO

SX .090567 SV -,893989 5Z -,438842 C/tO -26,02999 RAO 275,76468 RM
C3 -.949574 £CC ,984409 5LR 12987.296 RCA 6544,6650 LTA °6.00000 GTA

GHA 63.7297 LPH 31,8634

LAUNCH OATE NOV 23.|965 TIr 62.732

LNCH LNO,I ZNJ INJ |NJ |NJ ]NJ
AZMTH T|M[ f_ I.AT LONG TA RT ASC A214TH

<c

* TRU[ ANC_LY CUT OF RANGE FROM 64,00 TO 89,00

• 90.00 5 57 26,9 27.324 24,92 307,06 -5,637 101,23 10:3,89

91.D0 6 5 :31,5 27,391 24,46 _07,03 -3,788 103,21 ]04,75
92.00 6 12 55.8 27,455 24,00 X}6,96 -2,092 105,00 105,61

93,00 6 19 40.3 27,499 23,54 :306,87 -,559 106,59 106,47
94,00 6 25 46,7 27,532 23,09 306,76 ,618 108,01 J07,31

95.00 6 31 17,0 27,555 22,64 :306,63 2,052 109,26 108,14
96,00 6 36 14,0 27,569 22,20 306,48 3,154 110,36 108,98

97.00 6 40 40,7 21,578 21,76 306,33 4,137 |11,32 108,80

98,00 6 44 39,9 27,.r}82 2|,_f_ 306,16 5,014 112,|5 110,63
99.00 6 48 14,8 27,583 _,89 1.r05,98 5,797 112,87 11!,45

1130.00 6 51 27,9 27,582 20,46 305,80 6,496 113,49 1J2,27

10! .DO 6 54 21,9 27,579 Pn,03 ._05,60 7,123 114,03 1|3,09
102.00 6 56 58.9 27.575 19.61 305.40 7.685 1J4.48 Jl3.91

I03,00 6 59 21,1 27,571 19,J9 305,_:} 8,191 114,87 |J4,73
I04.00 7 I J0.1 27.566 18.78 304.98 8.647 J15.20 |15.54
105.00 7 3 27,6 27,560 |8,38 304,76 9,060 115,47 116,36

106.00 7 5 14,9 27,555 17,95 _04,54 9,435 115,69 117,18
I01.DO 7 6 53.2 27.549 17.54 304.31 9.776 115.87 117.99
108.00 7 B 23,5 27,544 17,14 :304,07 10,087 116,01 118,81

109.00 7 9 46.7 27.538 16.74 303.83 10.372 116.12 1]9.63

I|0.00 7 11 3.5 27.533 16.54 305.59 10.634 |16,19 120.44
JIJ.O0 7 12 J4,7 27,528 J5,95 303.34 J0,874 116.24 J21.26

112.00 7 13 20.9 27.523 15.56 303.08 I|.095 116.26 J22.08
113.00 7 14 22.5 27.519 15.17 302.82 11.J00 116.26 122.90

114.00 7 15 20.0 27.514 14.76 302.§5 J|.490 |16.23 123.71

397826.824 LAT 28.310600 LOI 279.461600

14.00000 TB 667.5000 POt. 2
LCt4 243,1518

ARRIVAL OATE I¢)V. 25 J965 2J 52 J.2

]NJ |NJ JNJ INJ
TIFf[ RAO VEL PTH

6 B 34.4 6560.4 10,980 -2,80

6 16 39,0 6551,8 10,986 -1._
6 24 3.3 6546,8 10,992 -1,04

6 30 47,8 6544,8 10,994 -,28
6 36 54,2 6545,0 10,993 ,41

6 42 24,5 6546,7 10,992 1,02

6 47 21,5 6549,6 10,989 1,56
6 51 48,2 6553,1 10,986 2,05

6 55 47,4 6557,1 10,983 2,49
659 22.3 6561.3 10.980 2._
7 2 35,4 6565,6 10,976 3,22

7 5 29,4 6569,8 10,972 3.53
7 8 6,4 6574,0 10,969 3,81

7 10 28.6 6578.0 10.966 4.06
7 12 37,6 6581,8 10,962 4,29

7 14 35.1 6585,4 10,959 4,49
7 16 22,4 6588,9 10.956 4,68

7 18 ,7 6592,2 10,954 4,85
7 19 3J.O 6595.2 10.951 5.00

7 20 54.2 6598,2 10,949 5,15
722 11,0 6600,9 10,946 5.27

7 23L:_.2 6603.5 10,944 5,_J
724 Z8,4 r_o05,9 10,942 5.50

7 25:30,0 6608,2 10,940 5,61
7 26 27,5 66J0,4 10,938 5,1'0

I
I

I
I

I
I
I
I

I
I
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I
I
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I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORXES FOR ]964-,1966

SX .305594 SY

C5 -.900162 ECC
GHA 64.7155

LAUNC_ GATE NOV

-.8465,14 $7 -.4359L:'0 OAO -15.64384 RAO 269,64970 RH
.9851"_ SLR 12992.504 RCA 6544,6650 LTA -6.00000 GTA

LPH 43.462E

24 ,`1965 TF 61.778

LN04 LN04

A2'HTH TIME PB

# TRUE ANOMALY OUT OF
9J .GO 6 53 44.9 L_.354

92.00 7 J ]1.7 ,_I.4|4
93.00 7 8 .4 27.468

94.00 7 14 12.1 _7.._18
95.00 7 19 48,8 27.536
96.00 7' 24 53.0 2'7.556

97.00 7' 29 27.3 L_.569

9s.O0 7 55 54.5 27.57'8
99.00 7 57 ,17'.4 27.582

,100.00 7' 40 38.4 27.583

101.00 7' 45 40.2 27.583

,102.00 7' 46 14.7' L:rr,58,1
103.00 7' 48 54.1 27.576
`104.00 7 5,1 ,10.0 27.574

105.00 7 53 ,14.,1 27,569
106.00 7 55 7.5 27.565

J07.00 7' 56 51.7' 27.560
,108.00 7' 58 27.5 27.555

I09.00 7" 59 55.9 27.550
,1,1D.00 8 I 17.7' 27.545

1,1,1,00 8 7. 33.6 27.541
|IZ.OD 8 3 44.2 27.536

113.00 8 4 50.0 27.531
,1`14,00 B 5 5`1,5 2'7,527

INJ ZNJ |NJ INJ INJ
LA T LONG TA RT ASC A2'HTH

RANGE FRON 84.00 TO 90.00

24.47' 506.99 -4.907 116.24 `104,74
24.01 306.92 -3._D3 118.04 `105.60

7.3.55 506.84 -!,648 1,19.66 106.45
23.I0 _06.73 -,144 121 ,ll `107,50

22.65 506,6,1 1.020 122,40 108,14
22.20 506.47 Z,154 17.3.55 108.97

21.76 506.3? 3.`169 I74,57. `109.80

7.1.37 506,15 4.079 125.59 110,63
_0.89 505,92 4,894 176,15 111,45
20.46 505.80 5,6?.5 126.81 117.,7.7

_.03 505.61 6.Z61 `1?7.37 113.09
19.61 505.41 6.873 17.7.86 113.9J

19.19 505.20 7.406 128,2.B 114.73
18,7"t' 504,99 7,_B 128,64 115,55
18.56 504,7? 8._76 176.94 116.36

17.95 504,55 8,125 129,19 117,18
17.54 504.3? 9._6 129.39 118.00

17.13 504,09 9.417 129.56 |16.81
16.73 503.84 9.7"41 17.9.69 `119.63

16.33 503.60 9.999 129.79 1_,45
15,94 503,35 10,256 129,85 17.1.26

15.55 503.09 10,495 129,89 122.08
15.16 502.85 10.7`17. 129.90 122.90

14,78 502,56 10,915 129.89 123,72

PAGE 2,1,1

40,10,19.310 LAT 28,3,10600 LON 179.46,1800
14.00000 T6 667.5000 POI. ?

LOH 243.,15,16

ARRIVAL DATE NOV. E6 |965 22 44 ,1,1.7

ZNJ INJ ZNJ INJ

TZM_.. RAO VEL PTH

7 4 52.4 6556.6 |0,986 -2.44

7 12 19.2 6549.7 `10.992 -1.59
7 19 7.9 6546.0 `10.995 -.BE

7 7.5 19.6 6544.7 J0,996 -.12

750 56.3 6545.7. 10.995 .fi|
7 36 .5 6547.0 `10.994 1.07

7 4054,8 6549.6 10.99"4 1.fl7
7 44 42,0 6552.9 10.989 2.08
7 4824.9 6556.5 10.986 2.43
7 5| 45.9 6560.3 10.983 2.79

7 54 47.7 6564.7. `10.979 3.`12
7 57 32.2 6fi68.`1 10.976 3.41

8 0 1.6 6571.9 `10.973 3.68
8 7. 17.5 6575.5 `10.970 5.91

6 4 21.6 6579.1 `10.967 4.,15
8 6 15.0 6582.5 `10,964 4.55

8 7 59.7. 6585.7 ,10.961 4.51
8 9 55.0 6588.7 `10.959 4.67

8 |I 3.4 6591.6 `10.956 4.81
8 17. 25.7. 6594,4 10.954 4.96

6 13 41.1 6597.0 `10.952 5.09
8 14 51.7 6599.4 10.950 5.21

8 15 57.5 6601.8 10.948 5,52
B `16 59,0 6604.0 10.946 5.42

I



sx .502558 SY

C3 -.882198 ECC
GHA 65.70|0

LAUNCH DATE NOV

LNCH LNCH
A_TH TIME

* TR'dE

95 .(30 7 44

96.00 7 50
97.00 7 55

98.00 8 0
99.00 8 5

100.00 8 9

101,00 8 19

101.00 8 16 41.2
103.00 8 19 57.2
204.00 8 22 58,4
105./30 8 25 46,0

106.00 8 28 21.4

107.00 8 30 45.6
108.00 8 32 59,8
109.00 8 35 4,7

110,00 8 37 1.4

111.00 8 38 50.4
112.00 8 40 92.6

113.00 8 42 8,5
J|4.00 8 49 38.6

THE MOON COES

ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR 1964-1966

-.759832 SZ -.412444 0AO -14.35845 RAO _03.47987 RH
•985515 SIR 12994.535 RCA 6544,6650 LTA -6,00000 GTA

LPH 54,8447

25,1965 TF 63.114

INJ INJ INJ INJ INJ

PB LAT LONG TA RT AS(. A214TH

ANCHALY CUT CF RANGE FIEF4 84.00 TO 94.(30

39.8 27.341 22.71 506.41 -5._03 129.45 108.06
24.8 27,388 L_,L_6 506.50 -3,893 150,74 108,91

49.5 27.434 EI,81 506,18 -2,683 131,96 I09,75
37.6 27.471 2|.36 506.05 -1,fi73 133.05 11[}.59

8.7 27,500 20.92 505,90 -,558 134,04 1|1,42
18.5 27.529 20.48 505.74 .371 134.9_ 112.25

8,8 27,540 20,0.5 305,57 I ,L>22 135,71 113,08
27.554 19.62 305.38 2.001 136.41 113.90

27,564 19,19 305,19 2,7/5 137,04 114,73
27,572 18.77 504,99 3,370 137.60 115,55
27.577 18.35 504.78 3.973 138.09 116.37

27.580 J7.94 504.56 4.527 138.52 117.19
27,562 17,53 504,34 5,038 138,90 118,00

27.563 17.12 504.11 5.509 139.23 118,82
27.583 16.72 503,87 5,945 139,52 119.64

27,563 16,32 503,63 6,349 139,76 120,46
27.581 15,92 503.38 6.723 139.97 121.27

27,580 15,53 503.13 7.071 140.14 122.09

27.578 15.14 302.87 7.395 140.28 122.91
27.575 14.75 502.60 7.697 140.39 123.73

NOT C_55 THE 243.1518 MERIOIANON NOV 28 I_5

PAGE ?I_

403364.684 LAT 18,310600 LON 279.4618D0

14.00000 T8 667.5000 POL 2
LON 243.1518

ARRIVAL 0ATE NOV. 27 1965 13 34 38.1

INJ INJ INJ INJ
TIME RAO VEL PTH

7 55 47.3 6558.1 10.985 -2.58
8 I 32.3 6552.2 10.990 -1.93

8 6 51.0 6548.2 10.994 -1.33

8 11 45,1 6545,9 10,996 -,78
8 16 16,2 6544.8 10,997 -.28
8 20 26.0 6544.7 IO.997 .18 •

8 24 16.3 6545.4 10.996 ,6!

8 27 48.7 6546,6 10.995 .99
8 31 4.7 6548.3 10.994 1.35
8 34 5.9 6550.3 10.992 1.67

8 36 53.5 6552.5 10.990 1.97
8 3928,9 6554.8 10.968 2.25

8 41 53.1 6557.2 10,986 2.50
8 44 7.3 6559.7 10.984 2.73

8 46 12.2 6562.2 10.982 2.95
8 48 8.9 6564.7 10.960 3.15

8 49 57.9 6567.1 10.978 3.34
8 51 40.1 6569,fi 10.976 3.51

8 59 16.0 6571.8 10,974 3.67

8 54 46.1 6574.J 10.972 3.82

I

I
I

I
i
i
I

I
I
I

i
I

I

I
!

I
I
i
I



I

I

I

I

I

l

I

I

I

I

I

I

I

I

I

I

I

I

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORJFS FOR 1964-1966 PAGE 213

SX .673925 SY -.639299 SZ
C3 -.888607 ECC .985410 SIR

GHA 67.67?.3

LAUNCH OATE NOV 26.|965

LNO4

A214TH
=b

=TRUE

I0_.00 8 34
I03.00 8 38
Z04.00 8 4Z

105.130 8 46
I06.00 8 49

I07.00 8 5Z
108.00 8 56

109.00 8 58
|10.00 9 !

Ill .IX) 9 4

llZ.O0 9 6
113.00 9 9

I14.00 9 II

-.37029B OAO

129.33.849 RCA

-21.73403 RAO 316.51039 RM 404606.969 cAT 28.510600 LCN Z79.461800

6544.6650 LTA -6.00000 GTA |4.00000 TB 667.5000 POL E
LPH 66.07|3 I._ 243.1fi18

TF 63.6J9 ARRIVAL OATE NOV. _9 1965 022 41.0

L.NO4 INJ INJ INJ |NJ INJ

TZHK PB I.AT LONG TA RT A_ A2'HTH

_LYCUTOF_FRON 8,1.00 T0101.00
Z4.0 27.325 19.71 _05.16 -5.637 141.6Z 113.85

35.0 27.355 19.28 304.99 -4.706 142.49 ||4.66

_0.9 27.391 18.85 504.82 -3.6_6 143.31 I|5.49

12.5 27.423 18.42 304.64 -3.005 144.05 116.3Z
40.9 27,450 J8.O0 304.44 -Z,L_39 144.73 ||7.|5

57.0 27.473 17,58 304.24 -1.5Z5 145.35 ||7.97
1.6 27.492 17.16 _34.03 -.B57 |45.9| 118.80

55.7 27.fi09 16.75 303.81 -.234 146,41 1|9.6Z
39.8 27.522 16.35 _03.58 ._9 146.87 120,44

J4.9 27.534 15.94 303._1 ,B95 J47.28 J2|.26
41.5 27.544 J5.54 303.|0 |.407 141.65 |_.l_

• 3 27.552 |5.15 302.85 1.887 147.98 l_,gO

11.8 27.559 |4.76 302.59 2.337 148.27 J23.TZ

INJ INJ INJ INJ
TINE RAO VEL PTH

B 45 31.5 6.560.4 10.963 -Z.B0
B 49 42.5 6555.6 J0.987 -2.34
8 53 38.4 6551,9 10.990 -1.90

8 57_0.0 6549.| 10.993 -1.49
9 O 48.4 6547.1 10.994 -|.11

9 A 4.5 6545.8 10.995 -.76
9 7 9.| 6545.0 10.996 -.43

9 |0 3.2 6544.7 10.996 -.|2
9 {2 47.3 6544.7 10.996 .17

9 JSZZ.4 654fi.| |0.996 .44

9 |7 49.0 6545.6 10.996 ./13
9 20 7.8 6546.4 10.995 .94

9_ |9.3 6547.4 |0.994 1.16

I



ATLAS CFNTAUR/,SURVEY_ LUNAR TRAJECTORIES FOR 1964-1966
PAGE 2J4

SX ._13744 SY -.490599 SZ -.3J1663 OAO -18.15946 RAO 328.914C_3 RH

C3 -.917889 ECC .984929 5LR 12_30.70§ RCA 6544,6650 LTA -6.00000 GTA

{,HA 68.6579 LPH 77.22[0

LAUNCH OATE NOV 27o1965 TF 64,199

LNCH

AZHTH

#

#

#

ll2.O0

ZJ3.00

JJ4.00

LNCH INJ INJ INJ INJ INJ

TIHE P8 LAT LCt4G TA RT ASC AXI4TH

TRU_ANCHALV(:::XJTOF RANGE FRCI4 84.00 TO111.00
9 25 37.5 27.313 15.67 302.90 -5.893 153.18

9 28 41.7 27.331 15.27 302.66 -5.249 155.71

9 31 37.7 27.358 14.87 302.42 -4.628 154,21

THE LUNAR G'_CLINATION IS (_F.ATER THAN -|5,0 b'_GR_ES F'RCI4 OEC

404564._16 LAT 28,510600 LGN 279.461800

14.00000 T8 667,5000 POL 2

L(:_W 243.|5]B

ARRIVAL 0ATE NOV. 30 1965 J B 14.0

INJ INJ INJ INJ

T]HE RA0 VEL PTH

ILPZ.03 9 36 45.0 6561,9 10.981 -2.9"4

ILP'Z.85 9 39 49.2 6558.3 10.984 -2.60

123.68 9 42 45.2 6555,3 10.986 -2.30

I 1965 THROUGH OEC 18 1965
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5X -.629J 76 SV

C3 -1 .ZIJS?8 ECC

(,HA 87.3852

LAUNO-I DATE DEC

LNO'4 LNCH

A2'HTH TIHE

_k

_k

114.00

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-1956 PAGE ZJ 5

-.TZI44Z 5Z

• 9_0105 SLR

17,1965

-.Z_9240 CAO -J6.61247 RAO 228.90801 RM 3t17828.434 LAT Z_.3JO600 LON Z79.461BO0

JZ959.JZ9 RCA 6544.665D LTA -6.00000 GTA |4.00000 TB 667.5000 POL 2

LPH 323,3699 LON 243.JSJB

TF 54.396 ARRIVAL DATE DEC. J9 J965 17 JO 39.7

INJ INJ IN./ INJ INJ INJ INJ INJ INJ

P6 LAT LC_G TA RT ASC A214TH TIME RAD VEL PTH

TRUE ANCt4ALVOUTOF RANGE FRO4 84.00 TO I|3.00

I 25 J_.| E7.E96 J4.91 5OE.37 -6.051 51.95 1E3.67 J 36 20.6 6552.8 IO.966 -Z.99

I



ATLAS CENTAUR/SURVE'fC'_ LUNAR TRAJECTORIES FCR 1964-]966 PAGE Z,16

sx -.434629 SY
C3 -I .12Z730 ECC

GHA 88.3"109
LAUNCH DATE OEC

LNCH LNCH

AZHTH TIME
ww

w_

W_
wx

¢(

w_

w_

w_
W_

W_

WW

103 .(30

J04.0_
105.00

106.00

107._
JOB .(30
109.00

_10.00

111.00
I JZ.O0

213.00
114.00

-.8Z6530 52' -.357695 0AO -20.95872 RAO 242.Z6246 RH

• 981566 5LR ]2968.687 RCA 6544.6650 LTA -6.000(30 GTA
LPH 335.5730

18,]965 1F 63.754

INJ INJ INJ INJ INJ

PB LAT LCNG TA RT AS( AZMTH

TRUE ANO4AL'f OUT OF RANGE FROH 84.00 TO 102.00
2 8 3.0 27.303 19.30 304.94 -5.858 66.23 114.64

2 12 JJ.4 27.344 18.87 304.77 -4.9_ 67.10 115.48
2 16 5.6 27.382 18.44 304.60 -4.056 67.90 1J6.3|
2 19 46.5 27.4J4 18.0| 304.41 -5.241 68.64 ||7,14

2 23 15.0 27.442 J7.59 304.21 -2.478 69.3l 117.96
2 26 31.8 L:_7.46fl 17.18 304.00 -!.764 69.92 118.79

2 29 37.8 27.,185 16.76 303.79 -J.095 70.48 119.61
2 32 33.7 L_/'.503 J6.36 303.56 -.468 70.99 120.44
2 35 20.2 27.5J7 15.95 303.33 .12| 71.46 121.26

2 37 58.0 27.530 15.55 303.09 .673 7!.87 122.08
2 40 27.7 27.540 15.16 302.84 1.|92 72.25 122.90

2 42 49.8 27.549 14.77 _02.58 J.680 72.59 123.72

391302.477 LAT Z8.310600 LCN 279.46J800
14.000_ T6 66.1.5000 PO.. Z

LCH 243.J518

ARRIVAL OATE OEC. 20 1965 18 0 .l

INJ INJ INJ INJ
TIME RAO VEL PTH

2 19 10.5 6561.6 10.971 -2.90
2 23 18.9 6556.7 10.976 -2.44

2 27 13.1 6552.8 J0.979 -2.01
2 30 54.0 6549.9 10.981 -1.61

2 34 22.5 6547.7 10.983 -1.23
2 57 _9.3 6546.2 10.984 -.87

2 40 45.3 6545.3 10.985 o.54
2 43 41.2 6544.8 10.986 -.23

2 46 27.7 6544.7 10.986 .06

2 49 5.5 6544,9 10.986 .33
2 51 35.2 6545.4 10.985 .59

2 53 57.3 6546.1 10.985 .83
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sx -.220076 sY

C3 -1.034309 ECC

GHA 89.3565
LAUNCH OATE OEC

LNCH LNCH
A2'HTH TINE

¢=

95.00

96°00

97.00
98°00
99.00

100.130

1O! .DO
JOZ. [I0

103.00
104,00

105.00

IO6.O0
Z07.00

I08.00
109.00

J 10.CO
111 ,[_

11_.DD
113.00

Jl4.00

ATLAS CF..NTAUR/SURVE'fCR LUNAR TRAJECTORIES FOR J964-1966

-.88C-,800 SZ -,406390 0_:3 -23.978Z3 RAO Z56,06Z55 m4
• 98301_ SIR 12978.JBB RCA 6544.6650 LTA -6,00000 GTA

LPH 347.5J J7
19,1965 TF 63,193

INJ INJ INJ INJ INJ
PB i.AT LONG TA RT ASC AZHTH

TRUE ANC_'_L_' OUT Cf RANGE FRCN 84.00 TO 94.00

Z 55 20.7 27.305 22.7Z 306.37 -6.055 80.50 108.05
3 I 13.Z 27.353, L>Z.27 506.26 -4.716 81.87 108.89

3 6 40.2 27.405 21.82 306.15 -3.470 83.12 J09.74

3 |1 43.2 27.446 2|,37 JO6,0Z -2,_3 84,_ J|0.58
3 16 23.6 27.480 20.93 305.88 -! .roe 85.29 ,111.41
3 20 43.`1 27.507 20.49 305.72 -.302 86.21 112.25

3 ,24 43.J 27,528 _0.05 505,55 .587 87,05 J`13,07
3 ?..8 25.2 27.544 `19,_ 305.37 `1.404 87.79 J13,90

3 31 50.8 L_/'.556 `19.20 305.18 2,J55 8B.46 `1`14.72
3 35 1.5 27.586 18.77 504.98 2.847 89.06 `1`15.55
3 37 58.4 27.573 `18,56 304.78 3.484 89.59 `1`16.37

3 40 4,2.8 L_/'.fTB `17.94 304.56 4,07| 90.07 JJ7.`18

3 43 `15.8 _,58`1 |7.53 _04,34 4.6|4 90.48 `1`18,00
3 45 38.4 27.563 J7.`12 504.J`1 5.J`16 90.85 I`1B.B2
3 47 5J .5 27.583 `16.7_ 303.87 5.581 9`1.`17 `1`19.64

3 49 55,9 27,583 `16,32 :303,63 6,0JZ 9J,45 `120,46

3 51 52.5 27.582 `15.92 303.38 6.4`13 9`1.69 J_`1,27
3 53 41.9 27.581 `15.52 303.13 6.7B6 91.89 `1_,09

3 55 24.7 27.579 `15.`14 302.87 7.|_11 9'Z.06 lL_,9`1
3 57 J,5 27,577 `14,75 502,61 7.458 9"_,20 `123,73

PAGE ?l 7

394654,543 LAT 2B.3JO600 LON279.46|BO0

`14.00000 T8 667.5000 POL 2

L04 243.I5|B
ARR`1VAL OATE 0£C. 2J J965 J8 51 7.2

INJ INJ `1NJ ;NJ

TINE RAO VEL PTH

3 626.2
3 `1,220.7
3 `17 47.7

3 2_ 50.7

3 27 3l,J
3 31 50.6
3 35 50.6

3 39 32,7
3 42 58,3

3 46 9,0
3 49 5.9

3 51 50,3
3 54 23,3
3 56 45.9

3 58 59.0

4 `1 3.4
4 260.0

4 4 49.4
4 632,2

4 8 9.0

6562.8 |0.974 -3.00
6555.7 `10.980 -2.34

6550.6 `10.985 -J.72
6547.3 J0.988 -J.`1§

6545.5 10.989 -.63
6544.7 10.990 -.15

6544.8 `10.990 .29
6545.6 `10.989 .70

6547.0 10.988 J.07
6548.7 10.986 1.41
6550.7 10.985 `1.73

6552.9 `10,983 2.0Z

6555.2 10.98`1 2.29
6557.6 `10.979 2,54
6560.`1 J0.977" 2.77

6562.6 `10.976 2.98

6565.0 `10.973 3.`18
6567.5 `10.97l 3.56

6569,9 10.969 3.54
6572.2 10,967 3,70

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTCRIES FOR 1964-1966

sx .0025?1SY -.501073 SZ

C3 -;955811ECC .984_j7 5LR
GHA 90.3422

LAUNCH DATE DEC 20.1965

-.433659 0AO -25.7000I RAO Z70.J6389 Rill

12986.628 RCA 6544.6650 LTA -6.00000 GTA
LPH 357.6580

TF 62.812

LNQ4 LNCJ4 INJ INJ INJ INJ INJ

AZHTH TIHE PI3 LAT LCNG TA RT AS( A2'HTH

,_ TRUE ANCHALY CUT OF RANGE FRCH 84,00 TO 90.00

91.OO 3 50 2.5 27.336 Z4.47 306.97 -5.403 95.60 104.73
92.00 3 57 31.2 "27.395 24.[11 306.90 -3.694 97.60 105.59

93.00 4 4 L_Z.7 27.453 23.55 306,82 -2.124 99.24 I06.45
94.00 4 10 38.1 27.496 23.I0 306.72 -.703 100.71 107.29

95.00 4 16 19.5 27.5._7 2"4.65 306.60 .580 102.02 108.13
96.00 4 21 28.7 27.550 22._0 306.46 1.735 103.17 108.97

97.00 4 26 8.6 27.565 21.76 306.31 2.773 104.19 109,80
98.00 4 30 21.5 27,575 21.33 306.I5 3.7135 105.09 110.63

99.00 4 34 10.1 27.580 _0.89 305.98 4.543 I05,87 |11.45
IIXJ.O0 4 37 37.0 27.583 20.46 305.80 5.296 I06.55 I12.27
101.00 4 40 44.3 27.583 20.03 305.61 5.974 107.14 113.09

IO2.00 4 43 34.4 27.582 19.61 305.41 6.585 107.66 113.91
I03.00 4 46 9.1 27.579 19.19 305._0 7.138 108.10 114.73

IO4.00 4 48 30.2 27.576 18.77 304.99 7.639 108.48 115.55
105.00 4 50 39.0 27.572 18.36 304.78 8.094 108.80 I16.37
106.00 4 52 37.1 27.567 17.95 304.55 8.508 109.07 I17.I8

107.O0 4 54 25.7 27.563 17.54 304.32 8,887 I09.29 1|8.00
108.00 4 56 5.6 27,558 17.13 304.09 9,232 109.47 118.82

109.00 4 57 38.0 27.553 16.73 303.85 9.550 109.6,3 119.63
110.00 4 59 3.5 27.548 16.33 303.60 9.842 109.73 1_0.45

111.1_ 5 0 LPZ.9 27.543 15,94 303.35 10.|10 109.81 |21.27

112.00 fl ! 36.8 27.539 15.55 303.09 I0.359 I09.86 I22.08
113.00 5 2 45.8 27,534 15.16 302.83 10.588 109.89 122.90

JJ4.00 5 3 50.2 27.530 14.78 302.57 10.801 109.89 I23.72

PAGE 218

397817.199 LAT 28.310600 LON 279.461800

14.00000 T6 667.5000 POt. 2

LOR 243.J5|8

ARRIVAL _ATE DEC. 22 1965 19 43 26.4

INJ INJ INJ INJ
TIME RAO VEL PTH

4 I I0.O 6559.1 10.981 -2.68
4 8 38.7 6551.4 10.988 -1.83
4 15 30.2 6546.9 |0.99| -1.05

4 21 45.6 6544.9 10.993 -.35

4 27 27.0 6544.8 J0.993 .29
4 32 36.2 6546.2 10.992 .86

4 37 16.1 6548.5 10,990 1.38
• 4 41 29.0 6551.5 10.988 1.84

4 45 J7.6 6554.9 10.985 2.25
4 48 44.5 6558.6 |0.982 2.63
4 51 51.8 6562.3 10.978 2.96

4 54 41.9 6566.2 10,975 3.27
4 57 16.6 6569.9 10.972 3.54
4 59 37.7 6573.6 10.969 3.79

5 I 46.5 6577.2 10.966 4.O2

5 3 44.6 6580.6 10.963 4.22
5 5 33.2 6583.9 |0._o0 4.41
5 7 13.1 6587.0 10.958 4.58

5 8 45.5 6590.0 10.955 4.74
5 IO II.O 6592.8 10.953 4.88

5 II 30.4 6595.5 10.951 5.OZ

5 I2 44.3 6598.0 |0.948 5.14
5 13 53.3 6600.4 10,946 5.25

5 I4 57.7 6602.7 I0.945 5.36
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ATLAS CENTAUR/SL_RVEYOR LUNAR TRAJECTCR|ES FOR J964-1966 PAGE 2J9

sx .2218_9 SY -.87'0639 5Z

C3 -.902216 ECC .985186 SLR
GHA 91.3278

LAUNCH DATE CEC 2J e|965

LNO,4 L.NCH

A2'NTt_ TZ_ PB

_k

TRUE AN_LY' OUT CF
90.00 4 41 37.0 27.3J9

91 .(30 4 49 41.5 27.387
92.00 4 57 5.6 27,450

93,00 5 3 49.8 Z7.497

94.00 5 9 55.7 L_.530
95.00 5 lfi 25.5 27.555
96.00 5 20 2l .9 27.568

97.00 5 24 47.9 Z7.577

98.00 5 Z8 46.6 27.582
99.00 fl 32 20.8 27.583

tO0.DD 5 35 33.3 27.58E

lOl .DO 5 38 215.6 27.580
102.00 5 41 3.I 27.576

I03.00 5 43 24.7 27.572
104.00 5 45 33.2 27..f_7
105.00 5 47 50.1 27.562

106.00 5 49 16.9 27.557
107.00 fl 50 54.8 27.551
108.00 fl 5Z 24.6 27.546

109.00 5 53 47.4 27.541
lJO.O0 fl tiff 3.8 27.536

lll.OO 5 56 14.7 27.531
112.1_ 5 57 20.5 27.5L_'6

113.00 5 58 21 .B 27.522

JJ4.00 5 59 19.0 27.517

-.439068 OAO -26.04442 RAO 284.29417RR 4130675.21| LAT 26.310600 LON279.46|600

12992.369 RCA 6544,66fi0 LTA -6.00000 GTA 14.00000 TB 667.5000 POL Z
LPH 11.4651 , LOH 243.1516

TF 62.728 ARRIVAL DATE DEC. 23 1965 20 35 52.5

INJ INJ INJ INJ INJ INJ INJ INJ INJ

LAT LONG TA RT AS( A?MTH TiME RAO VEL PTH

RANGE FROM 84.00 TO 89.00

24.9Z 307.07 -5.740 109.82 103.89 4 52 44.5 6561.0 J0.982 -2.8fl
24.46 507;02 -3,890 111.79 104.75 5 O 49.0 6552.2 10.989 -1.93

24.00 506.96 -2.194 113.58 105.61 5 8 13.1 6547.1 10.994 -1.09
23.54 306.87 -.662 115.18 106.46 5 14 57.3 6544.9 10.996 -.33
23.09 306.75 .715 116.59 107.31 5 21 3.2 6544.9 10.996 .3fi

_.64 506.63 1,947 117.84 108.14 5 26 33.0 6546.fl 10.994 .97

2_.20 506,48 3.048 118.94 108.98 5 3J 29.4 6549.3 10.99"4 J.fll
21,76 506.33 4.029 119.89 109,80 5 35 55.4 6552.7 10.989 2.00

21.3Z 306.16 4._04 120.72 110.63 5 _ 54.1 6556.6 10.986 2.43
20.89 505.98 5.685 121.44 111.45 5 43 _8.3 6560,7 10.982 2.82

20.46 505.80 6.582 1"L_.06 |12.27 5 46 40.8 6564.9 10.979 3.17
20.03 505.60 7.007 IL._Z.59 I13.09 5 49 54.1 6569.0 10.975 3.48
19.61 505.40 7.567 123.05 113.91 5 52 10.6 6573.I 10.972 3.76

19.19 505.20 8.07J 123.43 114.73 5 54 32.2 6577.0 I0.969 4.01
I8.77 504.99 8.526 I23.76 115.55 5 56 40.7 6580.8 10.965 4.23

18,36 504.77 8.937 124.03 116.36 5 58 37.6 6584.3 I0.962 4.44
17.95 504.54 9.310 124.25 117.18 6 024.4 6587.7 10.960 4.62

17.54 504.31 9.650 124.4_ 118.00 6 2 2.3 6591.0 10.9fl7 4.79
17.14 504.08 9,960 124.57 118.81 6 3 32,1 6594.0 10.954 4.94
16.74 503.84 10._43 124.67 119.63 6 4 54.9 6596.9 10.952 fl.O8

16.34 503.59 10,504 124.74 I20.45 6 6 II.3 6599.5 10.950 5.2I

15.94 503.34 10,743 124.79 121.26 6 7_.2 6602.1 10.948 5.33
15.55 503.08 10.963 124.81 1_.08 6 8 ZS.0 6604.5 I0.946 5.44

15.17 502.82 11.167 124.80 1_.90 6 9 29.3 6606.7 10.944 5.54
14.78 502.56 11.356 124,78 123.71 6 10 26.5 6608.9 10.942 5.64

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTORIES FOR 1964-J966 PAGE ?Z0

5X .427274 SY

C3 -.877937 ECC
(,HA 92.3135

LAUNCH OATE 0EC

LNCH LNCH

AZMTH TIME

w_

XK

WW

W_

_W

w_

w_

93 .(3(3

94 .L_

95 .DO

96.00

97 .(30

98.00

9,3.00

|DO .OO

lO! .00

10_.00

I03.00
104.00
105.00

106.00
J07.00

108.00
Z09.00

J JO.O0
IJ1,00

|I3.00

Jl4.00

-.79_906 SZ

• 9855H5 .%R

22,196§

-.423304 OAO -?5.04338 RAO 298.J3895 RH 403066.445 LAT 28.3J0600 LCN 279.46J800

J2994.995 REA 6544.6650 LTA -6.00000 GTA 14.00000 T6 667.5000 PQ- 2
LPH 22.8|68 LOM 243.|5|8

TF 62,965 ARRIVAL 0ATE 0EE, 24 1965 2| 27 10.2

IN| IN| IN| IN| IN| IN| IN| IN| IN|
PB L.AT LCNG TA RT ASC A2_HTH TIME RA0 VEL PTH

TRUE: AI_LY CUT Or RANGE FROM 84.00 TO 92.00

5 3fi 51.6 27.335 23.59 306.70 -5.358 124.02 106.40 5 46 59.1 6558.9 10.985 -2.66
5 42 21.5 27.389 23.13 306.6! -3.873 125.56 107.25 5 53 29.0 6552.| 10.99| -J.92

5 48 20.2 27.440 22.68 306.51 -2.506 126.96 108.10 5 59 27.7 6547.8 10.994 -1.24
5 53 49.2 27.480 L:>'Z.23 306.39 -1.26| 128.L:_Z 108.94 6 4 56.7 6545.5 I0.996 -.63

5 58 50.4 27.511 21.78 _06.26 -.130 129.34 |09.78 6 9 57.9 6544.7 10.997 -.06
6 3 25.8 27.534 21._14 306.11 .898 130.35 JJO.6! 6 14 33.3 6545.J 10.997 .45

6 7 37.4 27.551 20.90 305.95 1.830 13|.24 111.44 6 |8 44.9 6546.3 10.996 .91
6 JJ 27.4 27.564 20.47 305.78 2.677 132.03 112.27 6 _ 34.9 6548.2 |0.994 |.33
6 14 57.8 27.572 20.04 305.60 3.447 132.72 113.09 6 26 5.3 6550.5 J0.992 1.71

6 18 10.3 27.578 19.61 305.4| 4.147 J33.34 113.91 6 29 I7.8 6553.2 10.990 Z.06
6 21 6.9 27.581 19.19 305.2| 4.784 J33.88 114.73 6 32 14.4 6556.0 10.987 2.37
6 23 49.1 27.583 18.77 305.00 5.366 J34.35 115.55 6 34 56.6 6558.9 10.985 2.66

6 26 18,3 27,583 18,35 304,79 5,897 134,76 116,37 6 37 25,8 6561,9 10,982 2,93

6 28 35,8 27,582 17,94 304,57 6,384 135.I1 117.|9 6 39 43,3 6564,9 IO,980 3.17
6 30 42.9 27.58| |7.53 304.34 6.831 135.42 118.00 6 41 50.4 6567.8 10.977 3.39

6 32 40.5 _7.579 17.12 304.11 7.241 135.68 118.82 6 43 48.0 6570,7 10.975 3,59
6 34 29.7 27.576 I6.72 303.87 7.6J9 135.89 119.64 6 45 37.2 6573.5 10.973 3.78
6 36 11.2 27.573 16.32 303.62 1.968 136.07 120.45 6 47 18.7 6576.2 10.970 3.96

6 37 45.8 27.570 15.92 303.37 8.L_3! I36.LP'Z |21.27 6 48 53.3 6578.8 10.968 4.|2

6 39 14.1 27.566 |5.53 303.|2 8.590 136.33 1_'_.09 6 50 21.6 6581.3 10.966 4.26
6 40 36.8 27.563 15.14 302.86 8.867 136.42 12"Z.91 6 51 44.3 6583.1 10.964 4.40

6 41 54.3 27.559 14.76 302.59 9.125 |36.47 123.72 6 53 |.8 6586.0 10.9£2 4.53

I
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sx .610098 Sv

C3 -.874439 ECC

GHA 93.2991
LAUNCH DATE

LNCH

AZMTH

_t

TRUE _LY

99.00 6 26 46.0
IO0.00 6 31 30.0

IOI.DO 6 35 55.1
102.00 6 40 2,5

103.00 6 4.3 53.5
IO4.OO 6 47 29,3
lO5.00 6 50 51.O

106.00 6 53 59,6

107.00 6 56 56.3
IO8.OO 6 59 41.9
109.00 7 2 17.3

|lO.O0 7 4 43.3

Ill .00 7 7 .8
112.00 7 9 10.2

113.00 7 1! 12.4
114,00 ? 13 7,9

ATLAS CF'NTAUR/SURVF'YCR LUNAR TRAJF'CTCRIES FOR J964-1966

-.690846 52'

• 985643 SLR

OEC 23,1965

LNO'_

TII_ P6

-.387958 0AO -21,82748 RAO 311,44828 RM
12995.367 RCA 6544.6650 LTA -6,00000 GTA

LPH 34.0B1 §
TF 63,419

INJ INJ INJ INJ ZNJ
LAT I,_G TA RT ASC AZI4TH

CUT OF RANGE FRON 84,00 TO 98,00

27,326 20,98 305,73 -5,594 136,80 11!.56
27.362 20,54 :505,58 -4,528 137,84 ||2,20

27,403 20,|0 305,43 -3,529 158,80 113.03
27.437 19.67 305,27 -2,E02 139,67 113,86

27,466 19,24 305,10 -1,744 140,46 114,69
27,489 18,81 304,91 -,949 141.18 I|5,52
27.509 18.36 304.7'2 -._11 141.83 116.35

27,525 17.96 304,51 ,474 142,41 117,17
27.538 17,55 304.30 ! .110 142.94 117.99

27,549 17,14 304,08 1.702 143,41 118,81
27.558 16.73 303.85 2.253 143.83 1|9.63

27,565 16.32 303,62 2,766 144,20 120,45
27,570 15.92 303,37 3,245 ,144,54 1_1,27

27.575 15.53 _03.13 3.69Z 144.83 |_.09
27,578 15,14 302,87 4.111 145,08 1_,91

27,580 14,75 302,61 4,503 145,31 123,73

PAGE 221

404795,816 LAT 28.310600 LON 279,461800
14.00000 T8 667,5000 POL 2

LC_ 243.1518
ARR|VAL DATE OEC. 25 1965 22 J6 19.6

INJ |NJ ZNJ INJ
T|I_ RAO VEL PTH

6 37 53,5 6560.2 10.984 -2.78

6 42 37,5 6554.8 10,988 -2.25
6 47 2,6 6550,8 10.992 -1.75
6 51 10.0 6548.0 10.994 -1.29

6 55 1.0 6546,2 10,996 -.87
6 58 36,8 6545,1 10.997 -.41

7 I 58,5 6544.7 10.997 -,10
7 5 7,1 6544,8 10,997 .24

7 8 3.8 6545,3 10.991 ,55
7 10 49,4 6546,1 10.996 .84

7 1324,8 6547,2 10,995 1.12
7 15 50,8 6548,5 10,994 1.37

7 18 8,3 6549,9 10,993 1,6!
720 17.7 6551,4 10.991 1.83

72219.9 6553.0 10,990 2,04
724 15,4 6554,7 10.989 2.24

I



ATLAS CENTAUR/SURVEYCW LUNAR TRAJECTCRIES FOR 1964-1966 PAGE ?_2

SX .763223 SY

C3 -o8B7733 ECC
GHA 94.Z848
LAUNCH DATE DEC

LNCH LNCH

AZMTH TIlq_

108.00
109.00

110.00
111,00

11_,(30

113.00
114.00

-.552369 ,57 -.335230 OAO -19.58655 RAO 324.10550 RM

• 985424 SLR 12993.943 RCA 6544.6650 LTA -6.00000 GTA
LPH 45.2389

24,1965 W 63.979

INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC AZMTH

TRUE ANOHALVCUTCF RANGE FROM B4,00 TO I07.O0

7 17 5J.6 _/'.317 17.25 303.87 -5.826 J48.73 118.75
7 21 16.9 27.338 16.84 303.65 -5.089 149.38 119.58

724 31.7 27.368 16.42 303.44 -4.383 |49.98 1_0.40
7 27 36.8 27.396 J6.02 303.22 -3.718 150.53 12l._3

7 30 32.7 27.420 15.61 302.99 -3,091 151.04 122.05
7 33 20.2 27.44| 15,21 _02.75 -2.50! 151.50 122.88

7 35 59.6 27.460 |4.8J 302.5| -1.945 151,92 123.70

405658.160 LAT _6.310600 LON Z79.461600

14.00000 TB 667.5000 POL.
LON 243.15|8

ARRIVAL OATE OEC. 26 |965 23 Z 53.4

INJ INJ INJ INJ

TIME RAO VEL PTH

72B 59.1 6561.5 10.98Z -2.89
7 32 24.4 6557.5 J0.986 -2.53
7 35 39.2 6554.2 10.9_8 -2.18

7 38 44.3 6551.5 10.99l -|.85

7 4| 40.2 6549.4 10.992 -].53
7 44 27.7 6547.8 10.994 -1.24
7 47 7.| 6546.5 J0,995 -.97

I

I

I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR 1964-|966 PAGE ZZ3

SX .#81131 SV -.389816 SZ -.267679 0AO -15.52618 RAO 336.13517 RH

C3 -.919930 ECC ,984896 SLR 12990.48Z RCA 6544,6650 LTA °6,000(X] GTA

GHA 95.2704 LPH 56._3.50

LAUNCH DATE CEC Z5,196fi TF 64.577

LNCH LNCH

AZHTH TI_ PB

z_

z_

405465.|29 LAT 28.310600 LON 279.46JSOO

14.00000 T8 667.5000 POL 2

LEe4 Z43.]518

ARRIVAL GATE _EE. 27 1965 Z3 46 56.7

INJ INJ INJ INJ INJ IN,/

LAT LONG TA RT AS(. AZI4TH TI_

TRUE ANO_LY GUT OF" RANGE FROR 84.00 TO 114.00

THE NOCN 0OES NOT (J;_65 THE ;_43.ZfiI8 HERIOIAN ON OEC _8 1965

T/-_ LUNAR b_CLINATION IS GREATER THAN -|5.0 CEGR_.E5 FRO4 OEC _ |965 THROUGH JAN

INJ INJ INJ

RAO VEL PTH

14 1966

!



ATLAS CENTAUR/SURVEYCW LUNAR TRAJECTORIES FOR 1964-1966
PAGE 224

$x -.682:307 sv -.680474 SZ -.267232 OAO -15.49962 RAO 224.92295 RM

C3 -1.238636 ECC .979663 ."%R 12956.233 RCA 6544,6650 LTA -6.0000(3 GTA

(,HA ]13.9977 LPH 29|.9138

LAUNCH DATE JAN 12,1966 TF 64.§80

LNCH LNO.I

AZMTH TIME

INJ INJ INJ INJ INJ

PB LAT LONG TA RT AS(. AZt4TH

TRt._ ANOMALY CUT OF' RANGE FROM 84.00 TO U4oO0

3_66_3._'J5 LAT 2P.3|06(30 LON 279.461800

J4.O0000 TB 667.5000 POt. Z

LOR 24_,151B

ARRIVAL OATE JAN. 15 1966 15 B }6.4

INJ INJ INJ INJ

TIME RAD V£L PTH

I

I
I
I
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SX -. 497C--,02 SY

C3 -! .13476? ECC
GHA 1!4.9834

LAUNCH DATE JAN

LNCH

AZNTH TXt._.

_X

_X

!06.00

107.00
J08.(30

109.00

I !0.00
1!1 ._

! lZ.O0
113.00

J14,00

ATLAS CENTAUR/SL_VEYC_ LUNAR TRAJECTCR|ES fOR J964-J966

-.79787_o S? -.340783 OAO -19.8941'3 RAO ?38.04980 R_

.981377 SLR !?_7.448 RCA 6544.6650 LTA -6.00000 GTA

LPH 304.0677
1 3,1966 TF 63,930

INJ |NJ INJ ]NJ ]NJ
f_ LAT LONG TA RT AS( A_MTH

T_'d_ ,_C_LV CUT OF RANGE _ 84.00 TO 105.00
0 JJ 1Z.7 ZT.315 18.06 304._ -5.759 6J.94 JJ7.JJ

0 J4 56.7 _/'.344 17.64 304.IZ -4.940 6E.68 J17.94
0 18 28.B _r.378 17,_ 3O3.9E -4.162 63.37 118.77

0 El 49.9 L_.407 J6.80 303.7| -3.431 64.00 |19.59
O E5 .7 _7.43E J6._K3 _ro3.50 o_.744 64.58 JE0.4Z

0 _8 1.8 E/'.455 J5.98 303._7 -;_.098 65.11 12J.24
O 30 53.8 _:_7.474 |5.58 303.04 -|.490 65.60 l,_.O?

O 33 37.4 E7.49! 15.18 30_.79 -.917 66.04 1_>'_.89

0 36 13.l 27.505 14.79 30_.54 -.378 66,44 J_3.71

PAGE E?5

39|167.777 LAT ?B.3J0600 LON 279.461_00

14.00000 TB 667.5000 POt. ?
LC_ 743,!5JB

ARRIVAL DATE JAN. J6 1966 15 57 _.3

JNJ ]NJ IN! IN!
T_HE RAO VEL PTH

O._'_0.Z 656J.| |0.971 -Z.85

0_6 4._ 6556.7 J0.975 -_._5
0 _9 36.3 6553._ 10.978 -_.06

03E 57.4 6550.5 10.980 -I.70
0 36 8._ 6548.4 |0.98_ -|._6

0 39 9.3 6546.8 |0.983 -J.04

0 4E 1.3 6545.8 |0._4 -.74
0 44 44.9 6545.1 10.985 -.45

0 47E0.6 6544.7 J0.985 -.!9

I



ATLAS CENTAUR/SORVEYOR LUNAR TRAJECTORIES FOR 1964-I966

SX -.2904fi3 SY -.871847 52 -.394359 OAO -23.22600 RAO 251,57466 RM

C3 -1.036533 ECC .982951 5LR !2977.951RCA 6544,6650 LTA -6.00000 5TA

GHA 115.9690 LPH 315.9627
LAUNCH OATE JAN 15.1966 I"F 63.343

LNO4 LNE.H

AZINTH TIHE

97.00

98.00
99.00

I00.00
101.00

102.00
103.D0
104 .DO

105 .DO
106.00

lOT.00
108.00

I09.00
liO.DO

III.DO

112.00
113.00

|14.O0

S
Ik

INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC AZMTH

TRUE ANC_LY CUT OF RANGE FI_M 84.00 TO 96o00
O 52 13.9 27.303 21.85 306.05 -6.046 75.93 109.70

0 57 32.I 27.348 21.40 _05.92 -4.641 77.13 110.54
! 2 28.7 27.395 20.96 305.79 -3.715 78.24 111.38

I ? 4.8 27.434 Z0,52 _05,65 -2.674 79.25 112.L_Z
I 11 21.8 27.467 20.08 305.49 -I,713 80.17 113.05

I 15 21.1 _7.493 19.65 305.32 -.824 BJ.O0 113.88
I 19 3.9 27.514 19.22 305.14 -.002 81.75 114.71
1 22 31.5 2'7.531 18.79 304.95 .757 82.43 115.53

I 25 45.1 27.545 18.37 304.75 1.460 83.G3 116.36
I _°8 45.8 27.556 17.95 304.54 2.112 83.58 117.18

I 31 34.7 27.564 17.54 304.32 2.716 64.07 118.00
I 34 12.7 27.571 17.13 304.10 3.277 84.50 118.82

I 36 40.7 27.575 16.72 303.87 3.798 84.89 119.64
1 38 59.6 27.579 16.32 503.63 4.283 85.23 I_0.46

1 41 10.1 27.581 15.92 303.38 4.735 85.53 121.27
1 43 12.9 27.583 15.52 303.13 5.J57 B5,79 122.09

1 45 e.6 27.583 15.13 502.8B 5.550 86.02 122.91
I 46 57.9 27.583 14.75 30"2.61 5.919 86.21 123.73

PAGE 2Z6

39510B.738 LAT 2d.310_30 LON 279.461800

14.00000 TB 667.5000 POt. 2
LCI4 243.1518

ARRIVAL OATE JAN. 17 1966 16 47 3.5

INJ INJ INJ :NJ

TIgE RAO '/EL PTH

I 3 21.4 6562.8 10.974 -3.00

1 8 39.6 6556,3 10.980 -2.40
I J3 36.2 6551.5 10.984 -1.84

I 18 12.3 6548._ 10.987 -1.33
1 2229.3 6546.1 I0.9_B -.B5

1 26 28.6 6545,0 10.989 o.4!
1 30 11.4 6544.7 I0.990 -.DO
1 33 39.0 6fi4fi,O 10.989 .38

I 36 52.6 6545.7 10.989 .72
I 39 53.3 6546,9 10.988 1.05

1 42 42.2 6548.3 10.987 1.35
1 45 20.2 6550.0 10.985 1.62

I 47 48.2 6551,B 10.984 1.88

I 50 7.1 6553,7 10.982 2.12
1 52 17.6 6555.8 10.980 2.35
I 54 20.4 6557,8 10.979 2.56

1 56 16.1 6559.9 10.977 2.75

1 5B 5.4 6562.0 10.975 2.93
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ATLAS CENTAU,q/_*RVEY¢."_ LUNAR TRAJECTORIES FOR |964-|_ PAGE ZZ?

Sx -.071852 Sv -.901013 SZ

C3 -.951496 ECC .984377 5LR
GHA 116,9fl46

LAUNO4DATE JAN 16.1966

-.427800 DAO -25.32802 RAO 265.44057 RN 398477.055 LAT 26.3|0600 LOI 279.46|800

12987.088 RCA 6544.6650 LTA -6.00000 GTA |4.00D_ TB 667,5000 POL Z
LPH 327.626fi LO4 243.Jfl]8

TF 62,9(_ ARR|VAL DATE JAN, J6 |966 |7 38 26,5

U404 LNO4 INJ INJ |NJ INJ INJ ZNJ ZNJ INJ INJ

A2'NTH TINE P8 I.AT LONG TA RT ASC A2'NTH TIME RAD VEL PTH

* TRUE ANO4ALY CUT OF" RANGE FRO4 84,00 TO 91 ,DO

92.00 I 45 18,6 27,355 ;_4.D3 306,85 -5.455 91.01 105.56 J 56 26.1 6559.5 10.981 oZ,69
93.00 I 52 16.6 27.390 23.57 306.75 -5.841 92.67 106.42 2 3 24.1 6552.0 10.987 -J.9|

94.00 | 58 40.8 27.444 23.11 306.67 -2.376 94,19 |07.27 2 9 48,5 5547,5 10.98J -J.|B
95.00 2 4 52.5 27.496 22.66 306.56 -|.044 95.55 108.12 2 15 40.0 6545.2 10.995 -.52

96.00 Z 9 55.6 27.518 22.21 306,45 .J65 96.77 108.96 2 2| J.J 6544.7 |0.994 .08
97.00 Z 14 46.2 27.54| 21.77 306.29 J.2§5 97.85 109.79 2 25 53.7 6545.4 10.995 .62

98.00 2 19 JE.5 27.558 21.53 306.15 2,245 98.80 110.62 2 _0 20.0 6547.2 10.991 l.ll
99.00 Z 25 14.8 27.569 20.90 305.97 3.156 99.65 111.45 2 54 22.5 6549.5 10.989 1.56

lDO.OO 2 26 55.5 27.577 20.46 305.79 5,g44 _.00._3 ll2._'i' 2 36 2.8 6552.4 10.987 1.96

IOI.DO 2 30 16.5 27.581 20.05 _105._:0 4.675 101.05 115.09 2 41 25.8 6555.5 10.984 2.52
JOE,OO Z 55 19,6 27,585 19,6| _05,4J 5,538 JOJ,C_ lj5,9! Z 44 27,| 6558,8 10,982 2,65

105.00 E _16 7.1 27,585 19,19 _05,?.! 5.939 |O2,JZ |14,73 2 47 14.6 656/.,1 10,979 z,gs
104.00 E 38 40.5 27.582 18.77 305.00 6,487 102.55 115.55 2 49 48.0 6565.5 10.976 5.ZZ
105.00 Z 41 1,5 27,580 18,35 _04,78 6,986 102,92 116,57 2 52 8,8 6568,9 10,973 3,47

106.00 Z 45 10.7 27.577 J7.94 :_04.56 7.442 103.24 117.18 E 54 J8.E 6572.1 10.970 5.69
107.00 2 45 10.0 27.574 17.53 304.35 7.8450 103.51 |18,00 2 56 17.5 6575.3 10.9_ 5.g0
108.0D 2 47 .2 27.570 17.15 304.10 6.245 105.74 1J8.82 2 58 7.7 6578.4 10.965 4.09

109.00 E 48 42.3 27.566 16.72 303.B6 8.595 103.92 119.64 2 59 49.8 6581.5 10.963 4.26

110.00 Z 50 J7.1 27,562 16.33 _f03.61 8.919 |04.07 31_0,45 3 I 24.6 6584.2 IO._O 4.42
111.00 2 5J 45.5 27,558 J5.93 303.56 9.219 104.J9 121.27 3 2 52.8 6586.9 10.958 4.57
112.00 Z 55 7.5 27.554 J5.54 303.11 9.496 J04._B 122.09 5 4 15.0 6589.5 10.956 4.71

I|3.00 2 54 24.4 27,550 15.15 502.65 9.753 104._4 122.90 5 5 51.9 6591.9 J0.9_1 4.84
JJ4.00 _ 55 36.4 27.545 14.77 _02.58 9.992 104.57 125.72 5 6 43.9 6594.3 10.952 4.96

I



ATLAS CF'NTAUR/,_VF'YL_ LUNAR TRAJECTORIES FOR 1964-1966 PAGE 228

sx .147465 Sy
C3 -.891109 ECC

C_A 117.9403

LAUNCH DATE JAN

°.885865 SZ -.439863 DAD

.985369 SiR 12993.582 RCA

17,1966

LNO4 LNCH
AZMTH TIME PB

Ik

x_

TRUE

90.00 2 37 16.7 27.330
91.00 2 45 21.0 27.396

_Z.00 2 52 44.3 27,457
93.00 2 59 27.3 27.502

94.00 3 § 31.5 27.534
95.00 3 10 59.4 27.556

96.00 3 15 53.7 27.570
97.00 3 20 17.4 27.576

98.00 3 24 13.7 27.582
99.00 3 27 45.5 27.583

1/30.00 3 30 55.7 27.582
101.130 3 33 46.8 27.579

102.O0 3 36 21.1 L_'.575
103.00 3 38 40.6 27.571
104.00 3 40 47.1 27.566

105.00 3 42 42.1 L_7.560
106.00 3 44 27.2 27,fi§fi

107.00 3 46 3.3 27.550
108.00 :3 47 31.5 27.544

J09.00 3 48 52.8 E7.539
110.00 3 50 7.9 27.534

111.00 3 51 17.4 27.529
112.00 3 52 21.9 27.524

II3.00 3 §_ LY_.O 27.520
114.00 3 54 18.1 27.5J6

INJ INJ
LAT LONG

ANOHALY CUT CF RANGE FROM 84 .[30

-26.09643 RAO 279.45J02 RM 401274.859 LAT 28.310600 LON 279.461800

6544,6650 LTA -6.00000 GTA 14.00000 TB 667.5000 POt. Z
LPH 339.0411 LON _43.1518

TF 62.715 ARRIVAL DATE JAN. 19 1966 18 30 23.7

INJ INJ INJ INJ INJ INJ INJ

TA RT A,SC A2'HTH TINE RAD VEL PTH

TO 89.00

24.92 307 .09 -5.509
24.46 307.03 -3.660

24.00 306.96 -1.969
23.54 306.87 -.443

23.09 306.76 • 9_6
_.64 306.63 2.150

_.20 306.48 3.141
21.76 306.33 4.214

21.32 306. J6 5.079

20.89 305.98 5.651
20.46 305.80 6.539
20.03 305.60 7.155

19.61 305.40 7.707
19.19 305.20 8.2[}4
18.78 304.98 B .651
18.36 304.76 9.056

17.95 304.54 9.423
17.54 304.31 9.756

17.14 _104.08 10.061

16.74 303.83 10.339
16.34 303.59 J0.594

15.95 303.34 10.829
15.55 303.08 11.045

15.17 302.82 11.245
14.78 302.55 11.430

105.27 103.89 2 48 24.2 6559.7 10.984 -2.73
107.14 104.76 2 56 28.5 6551.3 10.991 -I.82

109.03 105.62 3 3 51.8 6546.6 10.995 -.96
110.62 106.47 3 10 34.8 6544.8 10.996 -._

112.03 107.31 3 16 39.0 6545.1 10.996 .46
113.27 108.15 3L_ 6.9 6547,0 10.994 1.07

114.35 108.98 3 27 1.2 6549.9 10.992 1.61
115.29 109.80 3 31 24.9 6553.5 10.989 2.09

116.11 110.65 3 35 21.2 6557.4 10.986 2.52
116.82 111.45 3 38 53.0 6561.6 10.982 2.90
117.43 112.27 3 42 3.2 6565.9 10.978 3.25

117.95 113.09 3 44 54.3 6570.1 10.97fl 3.55

118.40 113.91 3 4728.6 6574.1 10.97| 3.83
118.77 114.73 3 49 48.1 6578,1 I0.968 4.07
119.09 115.54 3 51 54.6 6581.6 10.965 4.29
119.35 116.36 3 53 49.6 6585.4 10.962 4.49

119.57 117.18 3 55 34.7 6588.8 10.959 4.68

119.74 117.99 3 57 10.8 6592.0 10.956 4,84
119.87 118.81 3 58 39.0 6fl95.0 10.954 4.99

119.97 119.63 4 0 .3 6597.8 10.952 5.13
12_0.04 120,44 4 1 15.4 6600.5 10.949 fl.Z6

120,08 121._6 4 224.9 6603.0 10.947 fl.37
I_0.09 122.08 4 5 29.4 6605.4 10.945 5.48

1213.08 122.90 4 4 29.5 6607.6 10.943 5._8
1_D.05 123.71 4 5 25.6 6609.7 10.942 5.67
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ATLAS CENTAUR/SURVEYORLUNAR TRAJECTORIESFOR |964-|966

sx .357305 SY
C3 -.862954 ECC
GHA 118.9239
LAUNCH DATE JAN

-.8Z8697 SZ -.430807 0AO -25.51875 RAO Z95.3Z40'_ RM
•985E;3J 5LR IZ996,607 RCA 6544,6650 LTA -6.00000 GTA

LPH 349.9517
lt%1966 TF 6?.,855

LNCH LNO_
A2'NTH T|NE PB

wk
ilk
Wk

Ilk
dk

TRUE ANCNALY
92.00 3 32 J8.7 27.355
93.00 3 39 13.5 27.4|0
94.00 3 45 33.4 27.461
95.00 3 5! 20,O L:_/',500
96.00 3 56 35,3 L:_,528
97.00 4 ! E1.6 27,549
98.00 4 fl 41.3 27.563
99.00 4 9 36.8 ,27.573

100.00 4 J3 10.5 27.579
1OI.00 4 /6 24.7 27.582
102.00 4 19 21.4 27.583
_03.00 4 22 2.5 27.583
104.00 4 24 29.7 27.581
|05.00 4 26 44.5 _7.579
106.00 4 28 48.2 27.576
I07.00 = 30 42.1 27.572
I08.00 4 3Z 27.2 27.568
IO9.00 4 34 4.4 27.564
110.00 4 35 34.4 27.fl_0
Jll.00 4 36 58.2 27.556
112.00 4 38 |6,2 27.552
Z13.00 4 39 29.0 27.548
,114.00 4 40 37.2 27.544

|NJ IN! TNJ IN! IN!
L4T LONG TA RT A_ I_I4TH

OUT OF"RANGEFRO4 84.00 TO 91.00
24.02 306.86 -4.89J ! ! 9.82 |05 •57
23.57 _06.78 -3.311 121.48 106.43
23.11 306.68 -1 .B68 122.97 107._
;_.66 306.57 -.556 124.31 1{_.lZ
22.21 306.44 ._7 125.49 106._
21.77 306.30 1.694 J26.55 109.79
21.33 306.14 2.655 127.47 ,110.62
20.89 305.97 3.522 120.29 111.45
a3.46 305.79 4._03 129.00 112.27
20.03 305.61 5.009 129.63 113.09
19.61 305.41 5.647 130.17 113.91
J9.19 305.21 6.225 130.64 114.73
18.77 305.00 6.749 131.05 115.55
18.35 304.78 7.227 131,39 116.37
J7.94 304.56 7.663 131.69 117.18
J7.53 304.33 8.081 131.94 J18.00
I7,13 _104,10 8,425 132.14 118.82
16.73 303.86 8.760 132.31 119.63
16.33 303.6! 9.069 132.44 120.45
15.93 303.36 9.353 132.54 121.27
!5.54 303.11 9.6J6 J32o61 122.09
15.15 302.84 9.B59 132.65 122.90
J4.77 302.58 10.085 |32.67 12.3.72

PASE 2Z9

403507.363 LAT 28.310600 LCN 279.46JB00
14.0000D TB 667°5000 POL Z

243.151B
ARRZVALDATE JAN, _3 1966 19 2| 40.2

IN! IN! ;NJ !NJ
TIME RAD VJ[L PTH

3 43 ,26.2 6556.5 10.988 -2.43
3 50 21.0 6550.1 10.993 -t .64
3 56 40.9 6546.4 !0.996 -.93
4 2 27.5 6544,8 10.99"1 -._B
4 "142.8 6544.9 10.99"1 .31
4 12 29.| 6546.| 10.996 .84
4 !6 48,8 6548,Z IO,99'3 1.32
4 20 44.3 6550,8 10,99Z J.TS
4 24 !8.0 6553,8 |0.990 2.14
4 27 _.2 6557.| 10.96.1 2.49
4 30 _.9 65EO;,5 |0.964 2.BO
4 33 10.0 6563,9 J0.961 3.09
4 35 3"1.2 656"1.3 10.979 3.35
4 3"1 52.0 65?0.6 10.976 3.59
4 39 55."1 65"13.8 10.973 3.80
4 41 49.6 65"16.9 10.970 4.00
4 43 34.7 65.19.9 IO.DC_I 4.18
4 45 11.9 6582,8 10.965 4.35
4 46 41,9 6585.5 10.963 4.50
4 48 5.7 6588.1 10.961 4.64
4 49 2_..1 6590.6 10.959 4.77
4 50 56.5 6593,0 10.9_"1 4.89
4 5,1 44."1 6595.3 10.955 5.01

I



sx .548410 $Y

C3 -._58719 ECC

GHA 119.9116
LAUNCH OATE JAN

LNCH LNCH

A2'NTH TIME

Ik

J

_, TRUE

97.00 4
98.00 4 2B

99.00 4 32
1(3(3.00 4 37

tot .00 4 41
I02.00 4 45

I03.00 4 48
|04.00 4 52

I05.00 4 55

106.00 4 58
I07.00 5 0
108.00 5 3

109.D0 5 5
II0.00 5 7

III .00 5 9

I IZ.O0 5 11
113.00 5 13
114.00 5 15

ATLAS CENTAUR/SURVEYCR LUNAR TRAJKCTCR|ES FC_ 1964-1966

-.733437 52 -.401643 OAO -23.68093 RAO 306.78641 RH

.985901 5LR 12997.059 RCA 6544.6650 LTA -6.00000 GTA
LPH 4.8542

19.1966 TF 65.255

INJ INJ INJ INJ INJ

PB L.AT LONG TA RT ASC .AZMTH

AM3_LV OJTCF RANGE FK_I4 84.00 TO 96.00

56.2 27.344 21.84 306.09 -5.175 132.73 109.72
5.6 27.384 21._3 305.96 -4.007 133.90 110.56

52.7 27.425 20.95 305.82 -2.921 134.96 111.39

19.1 27.460 20.51 305.68 -1.920 135.92 112.23

26.1 27.488 20.0"I 305.51 -.998 136.79 113.06

15.3 27.510 19.64 305.34 -.150 '47.58 113.89

48.1 27.529 19.21 305.16 .652 158.28 114.71

5.7 27.543 18.78 304.96 1.354 138.91 113.54
9.4 27.554 18.36 304.76 2.019 139.48 116.36

.5 27.563 17.95 504.55 2.635 139.98 117.18

40.0 27.570 17.53 _04.33 3.204 140.43 I18.00

8.8 27.575 17.12 304.10 3.731 140.83 118.82

28.0 27.579 16.72 303.87 4.220 141.18 119.64
58.3 2_.581 16.32 303.63 4.674 141.48 120.46

40.5 27.582 15.92 303.39 5.097 141.75 121.27
35.4 27.583 15.52 303.13 5.491 141.97 122.09

23.4 27._3 15.13 302.88 5.858 142.17 122.9!
5.2 27.._3 14.75 302.61 6.2[}1 142.33 123.73

PAGE ?'_0

405159.887 LAT 28.310600 LCN 279.461800

14.00000 TB 667.5000 POt. Z
LOH 243.1518

ARRIVAL OATE JAN. 2J 1966 20 11 34.5

INJ "INJ INJ |NJ

TIf4E RAO VEL PTH

4 34 3.7 6557.9 10.987 -2.57

4 39 13.1 6352.6 10.991 -1.99
4 44 .2 6548.9 10.994 -1,45

4 48 26.6 6546.5 10.996 -.95
4 52 33.6 6545.2 10.997 -.50

4 56 LP'Z.8 6544°7 10.996 -.07
4 59 55.6 6544.9 I0.996 .31
5 3 13.2 6545.6 10.997 .67

5 6 16.9 6546.7 10.998 1.00
5 9 8.0 6548.1 10.995 1.31

5 11 47.5 6549.7 10.993 1.59
5 14 16.3 6531.6 10.992 1.85

5 16 35.5 6553.5 10.990 2,10
5 18 45.8 6555.5 10.969 2._?.

5 20 48.0 6557.5 10.987 2.53
5 22 42.9 6559.6 10.985 2.75

5 24 30.9 6561.7 10.983 2.91
5 26 12.7 6563.7 10.982 5.08
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I ATLAS CL-_TAUR/SURVEYOR LUNAR TRAJECTORXES FOR |964-|966 PAGE _3!

I

I
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l

SX .71279_ SV -.6053fl0 _ -.354229 CAO

C3 -.868916 ECC .985733 _ 12995.967 RCA

(,HA JL_O.B 972
lAUNCH DATE JAN L;'0,|966

-_00.746_2 RAO 319,65988 RM

6544.6650 LTA -6.00000 GTA
LPH J4.0947

63.790

LNCH LNCH INJ INJ |NJ INJ INJ

A2_4TH TIH[ P8 LAT LCNG TA RT A5_ A214TH
Ik

=k
_x

S

Ik

_k
_k

S
Xk

_k

dk

Ik

= TRUE ANO_LV OUT OF RANGE FRCN 84.00 TO 104.00
105.00 5 13 5.8 _t'.3_'8 |8.46 304.55 -5.574 144,75 116.29

106.00 fi 16 50.0 27.353 18.04 304.35 -4.755 145.49 liT.J2

107.00 fi L=O 21.6 27.385 17.62 304.`16 -3.976 146.18 117.95
I08.00 fi 23 41.6 _'.4J4 |7.20 _03.96 -3.Z45 |46.82 JlB.TB
109.00 5 26 50.8 2_7.439 " |6.79 303.74 -2.56! 147.39 119.60

llO.O0 5 _3 49.8 L:_7.460 16.38 303.52 -|.9|9 |47.92 J20.43

lll.O0 fl 32 39.3, L:_.479 lfl.97 303,.29 -J.316 148.40 J2J.25
,112.08 5 3,5 ,_0.0 27.495 15.57 303,.06 -.750 148.83 J;_.07

1,13,.00 5 3,7 52.5 2_7.509 15.17 302.6| -.Z|7 149.23 IL_Z.89
1`14.00 5 40 ,17.4 L:_7.52I 14.78 302.56 ._3 149.58 J23,.72

406|84,758 LAT 28.310600 LON ?.79.461800

Z4.00000 TB 667.5000 POt. Z
LON 243,.`1518

ARRIVAL DATE JAN. 22 ,1966 L_O 58 59.8

XNJ |NJ |NJ |NJ

T|NE RAD VEL PTH

5 24 13.3, 6560.1 ,10.964 -2.??

5 _ 51.5 6555.9 10.988 -2.36

5 3,1 _9.| 6552.5 ,10.991 -1.97
5 34 49.1 6549.9 10.993, -,1.61
5 37 58.3 6547.9 10.995 -`1.27

fi 40 57.3, 6546.fl 10.996 -.95

5 43, 46.8 654fi,5 10.997 -.65
5 46 Z?.fi 6544.9 `10.997 -.57

5 49 .0 6544.7 J0.997 -.1`1
5 5,1 24.9 6544.7 10,997 .|4

I
I

I
I
I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FC'R 1964-1966
PAGE Z32

5X .843935 SY

C3 -.89Z197 ECC

GHA 121.8829

LAUNCH OATE JAN

LNCJ-I

AZHTH

#

-.450659 52'

• 98535! 5LR

2J,1966

-.zglO00 0AO -16.91781 RAO 331.B979J RM 406499.688 LAT 2_.3J0600 LOCi Z79.46J800

1E993.463 RCA 6544.6650 LTA -6.O(X)[X) GTA 14.00000 TB 667.5000 POt. 2

LPH 24.9279 LCN _43.JfilB

"IF' 64.381 ARR|VAL GATE JAN. 23 1966 2J 43 53.0

LNCH [NJ INJ INJ INJ |NJ ]NJ |NJ ]NJ ]NJ

T]ME P(3 I.AT. LGgG TA RT ASK: AZMTH TIME RAO VEL PTH

:¢

:¢

.,Ix

_x

_t

,_ TRUE AM3MALV OJT O_ RANGE FROM 84.00 TO ||4.00

THE MOON COE$ NOT CROSS THE Z43.|518 HERIO|AN (3N JAN 27 J966

THE LLR'4AR OECLINATIC_N IS GREAI'F.R THAN -15.0 (_EGRf.ES FROM JAN 24 1966 TI.,RCX,K_ FE(_
IJ J_6

I
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ATLAs CENTAUR/SURVEYOR LUNAR TRAJECTORIES _'OR J964-Jg66

SX -.560587 SV -.7627J4 $2' -.322506 OAO -J8.81453 R40 233.66446 RM

C3 -2 ._2_B97 ECC .97992J SIR J_957.926 RC.A 6544.6650 LTA -6.00(_(] GTA
GHA 141.5958 LPH 272.488?

LAUNO-I CATE FEB 9,1966 IF 64.J[_

LNCH LNCH

AZI4TH TIME

_c

t/

lie

Ill

109.00
I I0.00

Z11 .O0

| IE.O0

J13.O0

114.00

INJ INJ INJ |NJ INJ

PB LAT LONG TA RT ASC AZMTH

* TRUE ANO_LY OUT OF RANGE FROM 84.00 TO 108.00

L_Z 5 46.Z 2_r.331 16.84 303.65 -5.44! 57.42 119.57

L_Z 9 JO.8 27.355 16.43 303.43 -4.708 58.06 I_.dO
2"Z 12 25.5 27.384 J6.02 303.21 -4.008 58.65 121.23
2"Z 15 30.9 27.410 15,61_ 302.98 -3,347 59.20 |22.05

22 18 27.7 27.433 |5.2| 302,74 -2,123 59,70 |22.88

2"Z El J6,E 27.453 14.82 302,50 -2.|35 60.J6 123.70

PAGE 233

3B6_41.363 LAT E8.310600 LON 219.46JG
14.00000 TB 667.5000 POt. 2

LOH _43.15|8

ARRIVAL CATE FE6. JZ J966 13 53 27.9

INJ INJ |NJ INJ
TIME RAO VEL PTH

22 16 53.7 6559.3 I0.969 -2.69
22 20 J8.3 6555.6 J0.972 -2.33

2223 33.0 6552,6 10.975 -J.98
22 _6 38.4 6550.2 10.977 -1.66

2229 35.2 6548.3 10.928 -1.35
22 32 23.7 6546,9 10.979 -J.06



ATLAS CENTAUR/..cURVEYCFt LUNAR TRAJECTORIES FOR 1964-1966 PAGE 234

sx -.35711Z SV
C3 ol.099022 ECC

(,HA 142.58j5
LAUNCH DATE FE6

LNCH LNCH

AZMTH TIHE

* TRUE

99.OO Z2 50
I00.00 _ 55

101.00 22 59
102.00 23 4

103.00 23 7
104.00 23 II

105.00 23 15

106,OO 23 16
JOT,DO 23 21

108.00 23 24
109.00 23 26

llO.O0 23 29

111.00 2_ _|

112,00 23 34
113.00 23 36

|14.00 23 38

°.851843 32 -,383190 DAD -22,55143 RAO 247,25543 RH
• 981955 S4.R 12971.238 RCA 6544,6650 LTA -6,00000 GTA

LPH ?.84,6143

10,1966 TF 63,475

INJ INJ INJ INJ INJ

PB LAT LONG TA RT AS(: AZNTH

ANOHALY OUT OF" RANGE FRCI4 64,00 TO 98.00

29.9 27,319 20,98 305,72 -5,646 71,69 1II,36
19.3 27,361 _0,54 305,58 -4,555 72,76 112,20

50.0 27.402 20.10 305.43 -3.534 73,75 113.03
3.2 27.438 19,67 305,27 -2,587 74,64 113,86

60.0 27,467 19.24 305,10 -1,707 75,46 114;69
41.5 27,49| 18.81 304,91 -,691 76,20 115,52

8.9 27.511 18.58 304.72 -.132 76.87 116.35

23.1 27.527 17.96 304,51 ,573 77,48 117.17
25.3 27.541 17.55 304,30 I .T'_ 78.03 117.9<3

16.3 27.551 17.14 304,08 I .B39 78.52 118.81
57,0 27,5rd3 16,73 303,85 2,409 78,97 119.63

28,1 27,567 16.32 303.62 2,939 79,36 120,45
50,5 27,572 15,92 _O3,38 3,435 79,72 I21,27

4.8 27,576 15,53 303,13 3,899 80.03 122.09
11.6 27,579 15,14 302,67 4.333 80,30 122,91

11,6 27,581 14,75 302,61 4,740 80,54 123.73

391775,402 LAT 28.3J0600 LON 279,461800

J4.00000 TB 667,5000 POt. Z
LOM 243.1518

ARRIVAL DATE FEB. 13 1966 14 43 40.2

INJ " INJ INJ INJ

TIHE RAO VEL PTH

23 1 37,4 6560,4 10.974 -2,t_O
23 6_6,8 6554.9 10,976 -2,26

23 10 57,5 6550,8 10,982 -1,75

23 15 10.7 6548,0 10,984 -1.28
23 19 7.5 6546,1 10.986 -.85
23 22 49.0 6545,1 10.987 -o44
23E6 16,4 6544,7 JO,987 -,O6

232930.6 6544,8 10.967 .28
23 32 32.8 6545,4 10.986 .61

23 35 23,8 6546.3 J0.98S .91
23 _ 4,S 6547,5 10,984 1.19
2340 35.6 6548.9 10.983 J.46

23 42.58,0 6550,5 10,982 1.'10
23 45 12.3 6552,2 10,980 1,93

23 47 |9,! 6553,9 10,979 2.13
23 49 19,1 6555.8 10,977 2,33

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRIES FOR 1964-1966 PAGE 236

SX .079420 SY -.894029 52
C3 -.905720 ECC .9_5J29 SIR

(,HA 144 .tiff28

LAUNCH OAT£ FEB 13,J966

-.440923 0AO -26.16213 RAO 275.07647 RM 400331.074 LAT 28.3J0600 LCN 279.461800

12992.012 RCA 6544.6650 LTA -6.00000 GTA 14.00000 it3 667.5000 POL 2

L.PH 307,9544 LON 243.15|8

TF 62.699 ARRIVAL. _ATE FEB. 15 I966 16 26 47.2

LNCJ4 LNCH INJ INJ INJ XNJ INJ INJ INJ INJ INJ
AZHTH TIME PB LAT LONG TA RT AS( AZt4TH TlPlE RAO VEL. PTH

, TRUE ANGNALV CUT OF RANGE FRQ4 64.00 TO 89.00
90.00 0 35 7.8 27.347 E4.9| 307.11 -5.105 101.28 103.90 0 46 15.3 6557.6 10.985 -E.53

91.00 0 43 11.7 27.4|2 24.45 307.05 -3.261 |03.25 I04.76 0 54 19.2 6549.9 10.991 -1.62
92.00 0 50 34.0 27.470 23.99 306.98 -1.576 I05.02 I05.62 ! I 41.5 6545°9 10.995 -.78

93.00 0 57 15.3 27.512 23.54 306.68 -.059 106.6t 106.47 l 8 22.8 6544.7 10,996 -.03
94.00 I 3 17.5 27.542 23.09 306.77 1.300 108.00 I07,31 I 14 25.0 6545.5 |0.995 .65

95.00 l 6 42.8 27.561 22.64 306.63 2.515 109.25 l_.I5 I 19 50.3 6547.8 10.993 1.25
96.00 I 13 34.3 27.574 22.20 306.49 3.592 110.30 |08.98 | 24 41.8 6551.1 10.990 1.7B

97.00 I 17 55.1 27.580 21.76 306.33 4.552 11|.23 109.80 I 29 2.6 6554.9 10.987 2.26
98.00 J 21 48.3 27.585 21.3_ 306.16 5.405 112.04 110.65 ! 32 55.8 6559.1 10.985 2.68

99.00 I 25 17.! 27.583 20.89 305.98 6.165 112.75 111,45 1 36 24.6 6563.5 10.980 3.06
1(30.00 ! 28 24.3 27.581 20.46 305.79 6.842 113.53 112.27 J _9 31.8 6567.9 10.976 3.40
101.00 J 31 12.4 27.577 20.04 305.60 7.446 113.84 115.09 I 42 19.9 6572.2 10.972 3.70

102.00 | 33 43.9 27.573 19.61 305.40 7.M 114.27 113.91 J 44 51.4 6576.5 10.969 3.96
103.00 I 36 .7 27.568 19.19 305.19 8.474 114.65 114.75 I 47 8.2 6580.3 10.966 4.21

IO4.00 I 38 4.6 27.562 18.76 304.98 8.912 114.94 115.54 I 49 12.1 6564.! |0.962 4.42
105.00 I 39 57.3 27.5fi7 16.36 _04.76 9.307 115.19 116.36 ! 51 4.8 6587.7 10.959 4.62
106.00 ! 41 40.0 27.551 17.95 304.54 9 66 115.39 1|7.I8 ! 52 47.5 6591.1 10.957 41.80

107.00 ! 43 |4.0 27.545 17.55 304.51 9.992 115.56 117.99 I 54 21.5 6594,5 10.954 4.96
J08.O0 ! 44 40.2 27.540 17.14 304.07 10.269 115.68 118.81 | 55 47.7 6597.5 10.951" 5.11

109.00 I 45 59.6 27.fl35 16.74 305.85 10.560 115.77 119.65 1 57 7.1 6600.| 10.949 5.24

110.0_ I 47 12.B 27.530 16.54 303.58 10.809 I15.85 J20.44 | 58 20.5 6602.8 10.947 5.36
lll.O0 J 46 20.6 27.525 15.95 _05.35 ll.O_8 115.86 121.26 I 59 26.1 6605.5 10.945 5.48

112.00 ! 49 23.6 27,520 15.56 305.08 11.248 115.87 122.08 2 0 31.1 6601.1 10.943 5.58
113.00 I 50 22.2 27.515 15.17 302.82 11.445 115.85 122.90 2 ! 29.? 6609.9 10.941 5.68

||4.00 | 5| 16.6 27.51| 14.79 302.55 11.623 115.82 123,11 2 ,2 24.3 6612.0 10.939 5.77
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ATLAS CENTAUR/SURVEYCW. LUNAR TRAJECTCRIE5 FOR |964-|966

SX -.140224 Sv
C3 °.988960 ECC

GHA 143.5671

LAUNCH DATE FEB

LNCH LNCH
A2'HTH T|I,_

-.89530! SZ -.4226J6 0AO -25.01250 RAO 261.09849 RH

.983762 SLR ]2983.066 RCA 6544.6650 LTA -6.00000 GTA
LPH 296.4144

12.1966 TF 62.971

INJ INJ INJ INJ INJ

P6 LAT LONG TA RT ASC A214TH

, TRU_ ANC_LV OUT OF RANGE FRCN 84.00 TO 92.00
93.O0 23 39 10.3 27.350 23.58 306.71 -5.067 86.86 106.40
94.00 23 45 40.8 27.400 23.13 306.62 -3.583 88.40 J07.25

95.00 23 51 40.2 27.450 22.67 306.52 -2.216 89.80 ]08.10
96.00 O 1 5.9 27.488 22.22 306.40 -.969 91.06 108.94

97.O0 O 6 7.9 27.518 21.78 306.27 .164 9"4.19 J09.78
98.00 0 10 44.2 27.540 21.34 306.12 1.194 93.19 110.61

99.O0 O 14 56.8 27.556 20.90 305.95 2.129 94.09 111.44
I00.O0 0 16 47.8 27.567 20.47 _O5.78 2.978 94.88 112.27

101.00 024 19.2 27.575 20.04 305.60 5.7.50 95.58 115.09

J02.00 0 25 52.7 27.580 19.61 305.41 4.453 96._0 J15.91
103.00 0 28 30.2 27.582 19.J9 305,21 5.095 96.74 114.75
104.00 0 31 13.5 27.585 18.77 305.00 5.677 97.21 115.55
IO5.00 0 33 45.4 L='t.585 18.35 304.79 6.211 97.62 116.57

106.00 0 36 1.8 27.581 17.94 304.57 6.700 97.98 117.19

I07.OO 0 38 9.6 27.579 17.55 304.34 7.149 98.29 118.00
108;00 0 40 8.1 27.576 17.12 304.10 7.561 98.55 118.82
I09.00 0 41 58.0 27.575 16.72 303.67 7.941 98.77 119.64

110.00 0 45 40.2 27.5?0 16.32 305.62 8.292 98.95 120.45
111.OO 0 45 15.5 27.566 15.95 305.57 8.617 99.10 121.27

llZ.O0 0 46 44.4 27.562 15.55 305.11 8.918 99.22 12"4.09
115.00 0 48 7.7 27.558 15.15 302.85 9.197 99.30 12"4.91

I|4.00 0 49 25.8 27.554 14.76 302.59 9.456 99.36 123.72

PAGE 255

396511.457 LAT Z_.310600 LCN 279.461800
|4.000(_ TB 667.5000 POt. 2

LCM 243.]518

ARRXVAL _ATE FEB. 14 1966 J5 34 57.5

INJ INJ INJ INJ

TJHI_ RAO VEL PTH

2350 17.8 6557.4 10.981 -2.fi!

23 56 48.3 6551.0 10.986 -1.78
24 2 47.7 6547.| 10.990 -I.10

0 12 13.4 6545.1 10.991 -.48
0 17 15.4 6544.7 10.992 .08

0 21 51.1 6545.4 10.991 .fi9
0 26 4.5 6546.9 10.990 1.06

0 29 55.3 6549.1 10.988 1.48
0 53 26.7 6551.6 10.966 1.66

0 36 40.2 6554.5 10.984 2.21
0 59 57.7 6557.5 10.981 2.53
0 42 20.8 6560.6 10.978 2.82

0 44 50.9 6563.8 10.976 3.08
0 47 9.3 6566.9 10.973 3.32

0 49 17.1 6570.0 10.910 3.55
0 51 15.6 6575.0 10.968 3.75
0 55 5.5 6575.9 IO.965 5.94

0 54 47.7 6578.8 10.965 4.]!

0 56 23.0 6581.5 10.961 4.27
0 57 51.9 6584.1 10.959 4.42

0 59 15.2 6586.7 10.956 4.56
! 0 33.3 6589.1 10.954 4.69
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ATLAS CENTAUR/SURVEY_'W LUNAR TRAJECTCW_ES F'OR |964-|966

sx .292110 SV -.8503_! SZ -.43775! OAO -25.96048 RAO 268.95908 RH

(:3 -.8C-,O729 ECC .985868 5LR /Z996.t'14Z RCA 6544.6650 LTA -6.00000 GTA

GHA 145.5384 LPH 319._867
LA_ DATE FEB |4.1966 TF 6_.749

LNCH LNCH INJ INJ ZNJ INJ |NJ
AZNTH T|HE t:_ LAT LONG TA RT AS4C AZI4 TH

IIc

* TRUE ANCNALV OUT OF RANGE FRO4 84.(30 TO 90.00

91.00 I 30 14.6 27.372 24.46 307.0J -4.467 115.98 104.75
92.00 I 37 39.9 27.430 24.00 306.94 -Z.77! 117.77 105.61

93.00 ] 44 26.0 27.48| 23.55 306.85 -1._.8 1J9.39 106.46
94.00 1 50 54.4 27.518 23.09 306.74 .|6l 120.82 107.30

95.00 ! 56 7.Z 27.544 ,_2.64 _06.62 |.408 122.06 ]08.|4
96.00 2 ! 7.0 27.56E 22.2[] _06.48 2.5Z3 JZ3.19 108.97

97.00 2 5 36.6 27.573 21.76 306.32 3.520 124.J7 109.80
98.00 2 9 38.9 27.580 21.32 306.16 4.410 |25.0| |J0.63
99.00 2 13 16.8 27.583 20.89 305.98 5.206 J25.75 1JJ.45

zO0.O0 2 J6 32.9 L_7.583 20.46 _05.80 5.918 J26.38 112.27

IOI.IX] 2 19 29.9 27.582 20.03 _05.61 6.557 126.93 J13.09
JOZ.O0 2 22 9.6 27.579 19.6| 305.4l 7.131 127.40 113.9J
103.00 2 24 54.7 27.576 19.J9 J05.20 7.647 127.80 114.73
104.00 2 26 46.3 27.572 18.77 304.99 8.J14 128.14 115.55

J05.00 2 26 46.3 27.567 16.36 _04.77 8.537 J28.42 116.36
J06.00 2 30 35.9 27.562 17.95 304.55 8.9'21 1_8.66 |17.J8

107.00 2 52 16.4 27.557 17.54 304.32 9.270 I?.8.65 118.00
108.00 2 3_ 48.6 27.552 17.14 304.08 9.589 129.00 118.81
109.00 2 _5 14.0 27.547 16.T3 303.84 9.881 129.11 119.63

110.00 2 36 32.7 27.543 16.54 303.60 10.150 129.E0 120.45

111.00 2 37 45.7 27.538 15.94 303.35 10.396 129.25 121.26
|12.00 2 38 53.5 27.533 15.55 303.09 I0.r_4 129.28 122.08

113.00 2 39 56.7 27.529 15.16 _02.83 10.834 129.2'8 122.90
1J4.00 2 40 55.7 27.525 14.78 _02.56 11.0'_9 129.26 |23.72

PAGE 237

403L_8.695 LAT 28.310600 LON 279.461600

14.00000 T6 667.5000 P0L 2

LCM 243.1518

ARRIVAL OATE FEB. 16 1966 17 |B 14.0

INJ INJ INJ ZNJ

TIf_ RAO VEL PTH

I 41 2_.I 6554.5 10.989 -2.22

J 48 47.4 6548.5 10.994 -1.38
I 55 33.5 6545.4 10.997 -.61

2 I 41.9 6544.7 10.998 .08
2 7 14.7 6545.6 10.997 .70

2 12 14.5 6547.8 10.995 1.25
2 16 44.1 6550.8 10.993 1.75

22046.4 6554.3 10.990 2.19
2 24 24.3 6558.1 10.986 2.58

2 27 40.4 6562.0 10.983 2.94
2:30 37.4 6566.0 10.980 3._6

2 33 17.3 6569.9 10.976 3.54
2 35 42.2 6573.7 10.973 3.80
2 37 53.8 6577.4 10.970 4.03

2 59 5_.8 6580.9 10.967 _.24
2 41 43.4 6584.2 10.964 4.43

2 43 23.9 6587.4 10.96,?. 4.60
2 44 56.3 6590.4 10.959 4.76

2 46 21.5 6593.2 10.957 4.91
2 4740.2 6595.9 10.955 5.04

2 48 53.2 6598.4 10.952 5.16
2 50 1.0 6600.8 10.950 5.27

2 51 4.2 6603.1 10.949 5.38
2 52 3.2 6605.2 10.947 5.48

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRJE$ FOR 1964-1966
PAGE 23B

SX .489014 SY

C3 -.848§79 ECC

G,HA 146.5241
LAUNO'4 DATE FEB

-.767635 5Z -.414248 DAO -24.47199 RAO 302.49S76 RH

• 986067 SiR 12998.148 RCA 6544.6650 LTA -6.00000 GTA
LPH 330.4385

15,1966 TF 6}.090

LNCH INCH

AZMTH TIME

95.00
96.00

97.00
98.00

99.00
100.00

101.00
102.00
103.00
104 .IX}

105.00

106.00
107.00
I08 o00

109.00
110.00

111.00
11_.00

11 _.CJO
114.00

INJ INJ INJ INJ INJ
PB LAT LONG TA RT ASC AZMTH

TRUE ANOHALV CUT CF RANGE FRCt4 84.00 TO 94.00

2 20 7.3 27.355 22.70 306.41 -4.892 128.89 108.07
E 25 49.8 27.400 L_.E5 306.31 -3.592 130.E1 108.91
2 31 5.9 27.444 21.B0 306.19 -2.393 131.41 109.75

2 35 57.2 27.479 21.36 306.06 -1.296 132.49 110.59

2 40 2fi.3 27.507 20.92 305.91 -.'293 133.46 111.42
2 44 32.1 27.528 20.48 30§.74 .E_4 134.33 112.25

2 48 19.3 27.545 20.05 305.57 1.462 135.11 113.08
2 fil 48.6 L:_'.Sfi7 19.62 305.39 2.LP'49 135.80 113.90
2 55 1.6 27.567 19.19 305.19 2.932 136.41 114.73
2 57 59.8 27.574 18.77 304.99 3.576 136.95 115.55

3 0 44.6 27.578 18.35 304.78 4.167 137.43 116.37
3 3 17.1 27.581 17.94 304.57 4.711 137.85 117.19

3 fi 38.7 27.583 17.53 304.34 5,212 138.L_2 I18,00
3 7 50.2 27.583 17.12 304.11 5.674 138.54 118.82

3 9 52.6 27.583 16.72 303.87 6.101 138.82 119.64
3 11 46.9 27.582 16.32 303.63 6.496 139.05 120.46

3 13 33.6 27.581 15.92 303.38 6.862 139.25 121.27
3 15 13.6 27.579 13.53 303,13 7,202 139.41 12_.09

3 16 47.3 27.577 15.14 302.87 7.519 139.54 122.91
3 18 lfi.5 27.574 14.75 302.60 7.814 139.65 123.73

405183.020 LAT _8.310600 LC_I 279.461800

14.00000 TB 667.5000 POL Z
LOll 243.1518

ARRIVAL DATE FEB. 17 1966 18 8 18.7

INJ INJ INJ INJ

TIt_ RAD VEL PTH

2 31 14.8 6556.5 10.988 -2.43
2 36 57.3 6551,1 10.993 -1.78

2 42 13.4 6347.5 10.996 -1.19
2 47 4.7 6545.5 10.998 -.64

2 51 32.8 6544.7 10.998 -.lfi
2 55 39.6 6544.9 10.998 .31
2 59 26,8 6fi45,7 10.997 .73

3 2 56.1 6547.1 10.996 1.11
3 6 9.1 6548.9 10.99fl 1.46
3 9 7.3 6551.0 10.993 1.78

3 11 32.1 6553.3 10.991 2.07

3 14 24.6 6555,7 10.989 2.34
3 16 46.2 6558.1 10.987 2.59
3 18 57.7 6560.6 10.985 2.82

3 21 .1 6563.1 10.983 3.03

3 _ 54.4 6565.6 10.981 3.23
324 41.1 6568.0 10.979 3.41

3 26 21.1 6570.4 10.977 3.38
3 27 54.8 6572.7 10.975 3.73

3 29 23.0 6575.0 10.973 3.88
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sx .662207 5v

c3 -.856674 ECC

GHA 147,5097
I.A UNC.H 0ATE FE8

LNO4 LNO_

AZNTH TIME

*TRUE
J02.00 3 9

103.00 3 13
104.00 3 17
105.00 3 20

|06.00 3 24

IO7.00 3 27
108.00 3 30
109.00 3 33

110.00 3 36
111.00 3 38

112._ 3 41
113.00 3 45

| J4.00 3 45

ATLAS CENTAUR/SURV£_'OR LUNAR TRAJECTORIES FOR 1964-1966 PAGE Z39

-.650503 S,?

.985934 SIR

16,1966

°.37J925 Oh0 -ZI,83438 RAO 3J5,5108! RM 406525.352 LAT 28,310600 LON 279,46|800

12997.279 RCA 6544.6650 LTA -6,00000 GTA 14,00000 TB 667,5000 POt. 2
LPH 341,3664 LOM 243.15J8

TF 63,601 ARRIVAL DATE FEB. |B 1966 JB 56 17.2

INJ INJ INJ INJ INJ |NJ INJ INJ INJ

PB LAT LONG TA RT AS( AZHTH TIME RAO VEL PTH

ANOMALY CUT OF RANGE FROM 84,00 TO 101,00
4.3 27.332

13.6 27.361
7.8 27.397

47.7 27 .428
14.4 _7.454

28.8 2_?. 476
31,8 27,495

24.2 2"7.511
6.8 27.525

40.3 27,536
5 • 4 27,546

L_.7 27,554
32.8 27. 560

19.71 5[]5.17 -ft.,181 140.89 113.83 3 ZO 11.8 6559.6 10.985 -2.72

J9.28 304,99 -4,557 141.76 114,66 3 24 21.J 6555.0 10,989 -2,2'6
18.85 304,82 -3,683 |42.57 115,49 3 28 15,3 655|,4 10,993 -1,83

18.42 _04.64 -2.869 143.30 116.32 3 31 55.3 6548.7 10.994 -1.42
18.00 304,45 -2,110 143,97 117,15 3 35 21,9 6546.9 10,996 -|,05
17,58 304,24 -1.402 144.58 117,97 3 38 36.3 6545,6 10,997 -.70

17,16 304,03 -.741 145,13 118,80 3 41 39.3 6544,9 10,998 -.37

16,75 303,8! -,1'Z4 145,65 119.62 3 44 31,7 6§44.7 10,9¢J8 -.06
16.34 303,58 ,453 |46,08 1_0,44 3 47 |4,3 6544,8 10,996 ,23
15,94 303,34 ,994 146.49 |Z|,36 3 49 47,8 654§,3 10,991 ,49

1,,4 3o_1o 1._o 146.851=o8 35313.j 654,8 1o99T ,,
15,15 302,85 1,974 147,17 122.90 3 54 30.'_ 6546,6 10,996 .98

14.76 302.59 2.420 147,46 133,73 3 56 40,3 6547,6 10,995 1,20

I



ATLAS CENTAUR/S,L,_VEYC'_ LUNAR TRAJECTORIES FOR |964-|966 PAGE 240

SX .804766 SY

C3 -.8790ZB ECC
GHA ]48.4954

LAUNCH DATE FEB

LNCH
AZHTH

H

H
H

H

H

H

H
H

H

H

11_.00

1]3.00
Jl4.OO

-.504443 SZ

• 9_5567 5LR

17,1966

-.312_72 0AO -]8'23241RAO 327,91968 RH

1Z994.874 RCA 6544,6650 LTA -6,000GO GTA

LPH 351,5562
IT 64,288

LNCH INJ INJ INJ INJ INJ

TI_[ P8 LAT LONG TA RT AS_. AE'HTH

TRU_ ANCHALv CUT CF" RANGE FRCI4 B4,00 TO lll,O0
3 59 45,T _.7,313 15.6T 3OZ,eG -5,896 152,31 IL_,03

4 Z 49,1 27.3_0 |§,2q' 302,66 -5.256 152,84 |La'Z,85

4 5 44.2 27,358 |4,B? 302,42 -4,638 J53,33 ]23,_

THE _X3N C<_S NOT CROSS THE 243,JSJB HERIOIAN ON FEB L_6 |_6

THE LUNAR 0ECLINATICN IS GREATER THAN -IS,0 DEGREES FRCH FEB

406709,660 LAT 2B,3]0600 LCN 279,46]800
]4.00000 TB 667.5000 POt. 2

LC_ 243,JS|B

ARRIVAL 0ATE FEB, 19 1966 i9 4J 5],3

INJ INJ INJ INJ

TIfl_ RAO VEL PTH

4 10 53,2 6561,9 IO.CJBZ "_.9._

4 13 56,6 6558.4 10,985 -2,61
4 J6 5J,7 6555,3 JO,9_B -2,_0

20 1966 THROUGH mR I0 1966

I
I
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sx -.639593 SY

C3 -1.369255 ECC
0_A 168.L_D83

LAUNCH DATE NAR

LNCH L.HCH

AZHTH TIFtE

_x

_t

_c

_x

_x

x_

_t

JZ2.GO 19 55 2.6
113.00 17 58 17.7

JJ4.00 20 I _4.5

ATLAS CENTAUR�SURVEYOR LUNAR TRAJf:CTORZE$ FOR 1964-1966

-.7097P0 SZ

• 977518 SIR

8,1966

P8

-.295,18:3 OAO -17.J6849 RAO 227.97755 RI4

I294Z.J98 RCA 6544.6650 LTA -6.00000 5TA
LPH 239.7776

64._5

INJ INJ INJ INJ INJ

LAT L(::NG TA RT ASC AZl4TH

TRUC ANOHALY OUT OF RAN_ FRCI4

2_'t.296 15.68
27.525 15.27

27.554 !4.87

PAGE 24!

577774.|64 LAT 28.5J0600 LON 279.46J800

J4.0COCO T8 667.5000 POt. Z
LOH 245.|5J8

ARR;VAL DATE mR. || 1966 II 44 52.4

INJ INJ INJ ]NJ
T|HE RAD VEL PTH

84.00 T0111.CO

_O2.B8 -"6.06J 50.50 |2"Z.02 20 6 10.! 6562.8 J0.959 -5.CO
YJ2.6fl -5.369 51.08 12"Z.85 20 9 25.2 6558.9 10.965 -2.65

J02.41 -4._0 51.63 125.68 20 12 31.8 6555.6 10.965 -2.55



sx -.438452Sv
(:3 -1._27695ECC
GHA169.1940
LAUNCHOATEMAR

LNCH INCH
A2'NTH TIPIE

_x

#

_X

lie
:¢

* TRUE

101.00 20 40

102.00 20 45
103.00 20 49

104.00 20 53

105.190 20 57

106.(30 21 0

107.130 21 4
108.OO ZI 7

I09.00 21 10
110.190 21 13
111.190 21 15

112.190 21 |8

113.00 21 20

114.00 21

ATLAS CENTAUR/SURVEVI._R LUNAR TRAJECTORIES FOR 1964-1966
PAGE 24Z

-.82066_ ,SZ -.366421 0AO -21.49507 RAO 241.886Oe RH

.97984_ SLR 12957,407 RCA 6544.6650 LTA -6,00000 GTA
LPH 252.5007

9.1966 TF 63.661

INJ INJ INJ INJ |NJ

P8 LAT LCNG TA RT AS(. AZt4TH

384340,809 LAT 28.310600 LON 279.461800
14.00000 T8 667,5000 PQ- 2

LCI4 245.|518

ARRIVAL OATE lIAR, 12 1966 12 56 5,5

INJ fNJ INJ INJ

TIHE RAO VlEL PTH

ANCHALY CUT OF ICCNGE FROM 84,00 TO 100,00

46.1 _7,L_9 20,14 305,53 -5,994 65.40 lJS.O0
17,2 27,342 19,71 305,18 -4,974 66,38 113.83

32.5 27.383 19.27 305.02 -4.017 67.28 114.67
32.1 27.418 18.84 304.84 -3.124 68.11 115.50
17.8 27.448 18.41 304.66 -2.L_91 68.87 116.35

50,1 27.473 17,99 304,46 -1,513 69.56 117,15
10.1 27,494 !7,57 :304,Z6 -,786 70,19 117.98

18.6 L_'/'.512 17.15 304.05 -.I08 70,77 118.80
16.4 27.526 16.74 303.82 .527 71._9 119.62

4,5 27,539 16,34 503,59 1,122 71,76 120,45
43,0 27,549 15.94 503,_6 1,679 72.18 121,27

15.! 27.557 15.54 503.11 2.201 72.57 122.09
55.5 27.564 15.14 502.86 2.691 72.91 122.91

50,2 27,569 14,75 302,60 5.151 73,21 123,73

20 51 55.6 6562,4 10,966 -2.97
ZO 56 24,7 6556.9 10,971 -2.46

21 0 39.8 655Z,6 10,974 -1,99
21 4 39,6 6549,5 10,977 -1,55

21 8 25.5 6547.3 10.979 -I.15
21 11 57.6 6545.8 10.980 -.Tfl

21 15 17,6 6545.0 10.981 -.39
21 18 _6.1 6544,7 10.981 -.05

Zl 21 25,9 6544,8 10,981 ,26
21 24 |1,8 6545,5 10.980 ,56

21 _6 50.5 6546,1 10.980 .85
21 2920.6 6547.1 10.979 1.09

21 31 42.8 6548.2 10.978 1.33

21.55 57,7 6fl49,6 10.977 1.56
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ATLAS CF.NTAUR/SURVF.Y_ LUNAR TRAJF'CTCRZF'5 FOR 1964-J966

SX -.219777 Sv -.882784 $7

C3 -1.0921368 £CC .982069 5LR
GHA 170.1756

LAUNCH DATE MAR 10.1966 •

LNCH LNO4

A2'HTH 71_ Fq3
xt

_c
iX

.

TRUE ANOMALY CUT OF'

94.00 21 35 8.5 27.346
95.00 21 41 17.9 _i'.394

96.00 2| 46 59.2 27,442
97.00 21 52 13.8 27.480

98.00 21 57 3.5 27.510
99.00 2_ I 30.1 27.532

100.00 22 5 35.2 27.550
JO%.DO 22 9 20.8 27.562

102.DO 22 J2 48.5 27.571
103.00 22 J5 59.8 27.§77
104.00 22 18 56.4 27,581
105.DO 22"421 39.6 27,583

IO6.OO LP_ 24 IO.7 27.583

107.00 22 26 30.8 27.583
JOB.DO 22 28 40.9 27.581
109.00 22 30 42.0 27,579

1%0.DO 22 32 34.9 27.577
111.DO 22 34 20.5 27,574

%12.DO 22 35 59.2 27.570
115.00 22 37 31.9 27.567

1%4.DO 22 38 58.9 27,563

PAGF. 243

-.415199 0AO -24.53183 RAO 256.01992 RM 39_504.|72 LAT 28.310600 LON 279.461600
12971.91:]5 RCA 6544.6650 LTA -6.00000 GTA 14.000DD T8 667.5000 P_, Z

LPH 264.7733 LON 243.15J8

TF 65.077 ARRIVAL 0ATE K4R. 13 1966 13 28 32.4

1NJ ]NJ 1NJ 1NJ ]NJ

LAT L.CNG TA RT ASC AXMTH

RANGE FRO4 84.DO TO 93.00

23.14 306.56 -5.144 8% .25 107.23

22.F) _06.46 -3.742 82,69 %(]8.08
22.24 306.35 -2.444 84.0| J08.93

21.79 306.23 -1.256 85.19 109.77
21.35 306.09 -.%/U 86,26 110.60

20.91 305.93 ._ 87.22 111.43
20.47 305.76 1.729 88.08 112.26

20.04 305.59 2.557 88.84 113._

J9.61 305.40 3,3|4 89.52 113.9J

19.19 305.20 4.008 90.13 114.73
18.77 _O5.00 4.643 50.66 115.55

18.35 304.79 5._6 91.13 116.37

17.94 304.57 fi.76_ 91.54 117.19
%7.53 304.34 6.256 91.90 118.00

17.12 304,11 6.711 92.21 %18,82
16.7"4 303.87 7.131 92.48 ]19.64
16._. 303.63 7.520 92.7| 120.46

15.92 303.38 7.881 92.90 121.27
15.53 303.12 8.216 93.06 %22.09

%5.14 302.86 8.527 93.18 J22.91
14.76 302.59 8.8,17 93.28 123.73

|NJ IN% IN% IN%

TIME. RAO V(L PTH

21 46 16.0 6557.8 10.976 -2.55
21 5225.4 6551.6 10.981 -1.85

21 58 6.7 6547.6 10.985 -1.21
L>Z 3 21.3 6545.4 J0.987 -.62

22 8 11.0 6544.7 10,987 -.08
22 J2 37,6 6545.0 10.987 .4|

22 16 42.7 6546.% 10.986 .86
22 20 ?--8.3 6547.9 10,984 1.27
22 23 56.0 6550.1 J0.983 %.64

22"427 7.3 6552.6 10,980 1.99
22 30 3.9 6555.3 10.978 2.30

22 32 47.1 6558.2 10.976 2.59
22 35 %8.2 6561.1 10.973 2.86
22 37 38.3 6564.0 10.971 3.10

22 3948.4 6567.0 10.9_! 3.33
2241 49.5 6569.8 10.966 3.53

22 43 42.4 6572.7 10,964 3.73

22 45 28.0 6573.4 10,961 3.90
22 47 6.7 6578.1 10.959 4.07

22 48 39.4 6580.7 10,957 4.22
22 50 6.4 6583.2 10.955 4.37

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORIES FOR 1964-1966

sx .003950 sv

C3 -.977909 ECC
{,HA 171.1653

LAUNCH DATE MAR

-.897449 SZ -.44||0] DAD -16.174J3 RAO 270.25220 RM

.983944 SiR 12984.253 RCA 6544,6650 LTA -6.00000 GTA
LPH 276.6581

11.1966 TF 62.696

LN(.H LNCH INJ INJ INJ INJ INJ

AZMTH TIME P8 I.AT LONG TA RT ASC A214TH

w_

WW

W_

TRUE ANOMALY CUT CF RANGE FRCH 84.00 TO 89.00
_30.00 _Z 29 59.7 27.362 24.91 _07.12 -4.773 96.54 10:3.91

91 .O0 _ 38 3.5 27.424 24.45 307.06 -2.930 96.50 104.77
92.00 22 45 25.7 27.480 23.99 306.99 -1.249 100.ZB 105,63

93.00 22 52 6.7 27.520 23.55 306.89 .265 101,86 106.47
94.00 LPZ 58 8.5 27.548 23.08 306.77 1.620 103.25 107.51

95.OO 23 3 33.4 27,565 22.64 306.64 2.B_O 104.47 108.15
96.00 23 8 24.5 27.576 22._0 506.49 5,906 105.54 108.98

97.00 23 12 44.6 27.582 21.76 306.33 4.862 106.47 109,80
98.00 23 16 37.2 27.583 21.32 306.16 5.7J3 107.27 110.63

99.00 23 20 5.4 27.582 _).89 305.98 6.469 107.96 11J.45
I{30.00 23 23 12.1 27.579 20.46 305.79 7.143 108.55 112.27

101.00 23 25 59.7 27.575 20.04 305.60 7.745 |09,06 |13.09
IO2.00 23 2_ 30.6 27.570 19.61 305.40 8.264 109.49 115.91
IO3.00 23 30 46.9 27.564 19.19 305.19 8.768 109.85 114.73

I04.00 23 32 50.4 27.558 18.78 304.98 9.203 110.15 115.54
IO5.00 23 34 42.6 27.552 J8.38 304.76 9.597 110.40 116.36
IO6.00 23 36 24.9 27.546 17.95 304.53 9.953 110.60 117.18

I07.00 23 37 58.5 27.540 17.55 304.:_W3 10.278 110.76 117.99
I08.00 23 39 24.3 27.534 17.14 304.07 I0.573 110,69 t|B.81

I09.00 2:3 40 43.3 27.529 16.74 303.83 10.843 110.98 119.63
110.00 23 41 56,2 27,523 16,33 303,58 11,090 111,03 |_0,44

111.00 2:3 43 3,7 27.518 15,95 303,33 11,318 111,06 121,26

112.00 23 44 6.4 27.513 15.56 _03.07 11.527 111.07 122.08
113.00 23 45 4.7 27.509 15.17 302.81 11.721 111.05 1,32.89

114.00 23 45 39.1 27.504 |4.79 302.54 11,900 111,01 123,71

PAGE 244

395877.434 LAT 26.310600 LON 179.461800

14.0G000 TB 667.5000 PQ. 2
LOFt 243,1518

ARRIVAL OATE MAR. 14 1966 14 21 22,9

INJ INJ INJ INJ
TIME RAO VEL PTH

22 41 7.2 6555.9 10.983 -2.37
22 49 II.0 6548.9 10.989 -1.45

22 56 33.2 6345.4 10.992 -.62
23 3 14.2 6544,7 10.99"Z .13

23 9 16.0 6546,0 10.991 .80
23 14 40.9 6548.6 10.989 1,40

23 19 31.8 6552.2 10.986 1.94
23 23 52.1 6556,4 10.982 2.41

23 27 44.7 6560.8 10.979 2.83
23 31 12.9 6565.4 10.975 3.21
2:3 34 19.6 6570.0 10.971 :3,54

23 37 7.2 6574,4 10.967 3.84
23 39 _8.1 6578.7 10._o4 4.11

23 41 54,4 6582.8 10.960 4.35
23 43 57.9 6586.7 10.957 4.56
23 45 50.1 6590.4 10.954 4.76

23 4732.4 6593.9 10.951 4.94
23 49 6.0 6597.2 10.948 5.10

23 .50 31.8 6600.2 10.946 5.24
23 51 50.8 6603,1 10,943 5.38

23 53 3.7 6605.9 10.941 5.50

23 54 II.2 6608,4 10.939 3.61
23 55 13.9 6610.8 10.937 5.72

23 56 12.2 6613.1 10.935 5.81

23 57 6.6 6613.2 10.933 3.90

I
I

I
I
I

I
I
I

I
I
I

I
I

I

t
I
I

I
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ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTOR|ES FOR 1964-1966

sx .222169 Sv
C3 -.902908 ECC

GHA I?Z.1509
LAUNCH DATE NAR

-.867683 SZ °.4447|| OAO -26,40484 RAO _84,36J93 RM

• 985175 SIR 12997..31! RC.A 6544.6650 LTA -6,00000 GTA

L_ 2_._313
1 _.1966 TF 62,637

LNO,I L.NO4

AZI4TH TIME PB
s

lk

TRUE ANOMALY OUT OF

89.00 23 14 58.4 Z7.314
90.00 23 23 44,9 27..._|

91 .{30 23 31 47,4 27,458
92.00 23 39 5.5 27,506

93.00 23 45 40.3 27,540
94.00 23 fil 33,8 27.561

95.00 0 0 44.9 27.574
96.00 0 5 25.1 27.581
97.00 0 9 34.0 27,583

98.00 0 13 15.! _.582
99.00 0 16 31 .B 27.579

lO0.O0 0 19 L_/'.I 27.575
IO1.00 0 2"4 3.8 27.569

I02.00 0 24 24.3 27.563
I0_.00 0 26 30.7 27.557
104.00 O _8 24,8 27,551

I05.00 0 30 8.2 27.545
106.00 0 31 42.1 27.538

107.00 O 33 7.9 27.532
108.00 0 34 _6,3 27.527

I09.00 O 35 38.4 27.521
110.00 0 36 44.8 27.516

111.00 O 37 46.2 27.511
112.00 O .38 43.1 27.506

11 3.C0 0 39 36,0 27.502
ll4.0O 0 40 25.3 27.498

INJ INJ ZNJ INJ INJ
I-AT LCNG TA RT AS( AZMTH

RANGE FROH 84;00 TO 88.00
25.37 307.19 -5.810 109'85 103.05

24.90 307.15 -3.797 112.02 103.92
24.44 307.10 -1,955 113,98 104.78

23.98 507.02 -.2<J6 115.73 105.64
23,53 306.91 1.188 117.27 106,48

23,08 306.79 2.508 118,63 107.32
22.64 306.65 3,677 119.80 108.15

2_.19 506.50 4.709 120.82 108.98

21.76 306.33 5.6,71 121.70 109.81
21._ ,_.16 6.42? 1LP'Zo45 110.63
20.89 305.98 7.139 123.09 III.45

20.46 305.79 7.771 123.63 112.27
20.04 305.59 8.33_ 124,09 113.09

19.67. 305.39 8.8_. 124.48 113.91
19.20 305.18 9._80 124.80 114.72
18.78 304.97 9.66Z 12fi.06 115.54

18.37 304.75 10.044 125.27 116.36
17.96 304.53 10.371 125.44 |17.17

17.55 504.29 10.667 J25.57 117.99
17,15 304.06 10,937 125,66 I|8,81

16.75 503.82 11.183 125.72 119.62
16.35 303.57 11.,108 125.75 120.44
15.96 303.32 11.614 125.76 121.26

15.56 303.07 11.804 125.74 12_.07

15.18 332.80 11.980 12fi.70 122.89
14.79 302.54 12.J41 125.64 123.71

I

PAGE 245

400206.160 LAT 2_.310600 LON 279.46|800
14.00000 TB 667.5000 P0L Z

LON 245.15J8

ARRIVAL 0ATE MAR. 15 1966 15 J3 44.1

IN| IN| IN| IN|
TIME RAO V£L PTH

23 26 5.9 6561.4 10.982 -2.88

23 34 52.4 6551.8 |0.990 -1.88

23 42 54.9 6546.6 10.994 -.97
23 50 13.0 6544.7 10.996 -.lfi

23 56 47.8 6545.4 10.995 .59
24 2 41.3 6547.8 10.993 1.24

0 II 52.4 6551.4 10.990 1.82
0 16 32.6 6555.7 10.966 2.34

0 20 41.5 6560.3 10.983 2.79
0 24 22.6 6fi65.! 10.978 3.J9

0 27 59.3 6569.9 10.974 3.54
0 30 34.6 6574.6 10.971 3.86

0 33 11.3 6579.1 10.967 4.13
0 35 31.8 6583,4 10,963 4.38
0 37 38.2 6587.5 10.960 4.61

0 59 32,3 6591.3 10.957 4.60
0 41 15.7 6594.8 10.954 4.98

0 42 49,6 6598.2 10.951 5,15
0 44 |5.4 6601.3 10.948 5.29
0 45 33.8 6604.2 |0,946 5.43

0 46 45.9 6606.9 10.943 5.55

0 47 52.3 6609.5 10.941 5.66
0 48 53.7 6611.9 J0.939 5.76
0 49 50.6 6614.1 10.937 5.86

0 50 43.5 6616.2 10.936 5.94

0 51 32,8 6618,1 10.934 6.03

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTORIES FCR 1964-1966

SX .425977 5Y

C3 -.B69022 ECC
(,HA 173.1365

LAUNCH DATE MAR

-.79750! 5Z °.427242 OAO -75,29?65 RAO 298,10844 RH

.985732 5LR 12995.952 RCA 6544.6650 LTA -6,0(3000 GTA
LPH 299.5722

14,1966 TF 62.908

LNCH LNCH

A2'HTH TIME P8

* TRUE

92.00 0 1[] 50.9 27.309
93.00 0 17 49.5 27.370

94,00 0 24 14.4 27.428
95.00 0 30 7.1 27,473

96.00 0 35 2'9.2 27.507
97.00 0 40 22,9 27,532

96.00 0 44 50.4 27.551
99.00 0 48 53,9 27,564

100.OO 0 52 35.7 27.573
I01.00 0 55 57.8 27.579

102.00 0 59 2.3 27,582
103.00 I 1 51.0 27,585
I04.00 I 4 25.5 27.583

105.00 1 6 47.3 27.582
I06.00 1 8 57.8 27.580

107.00 IIO 58.1 27.577
I08.00 | 12 49.3 27,574

I09.00 I 14 32.3 27.571

110.OO I 16 7.9 27,567

211.00 I 17 36.9 _.563
112.00 I 18 59.9 27.559

113,00 I 20 17.5 27.556
114.00 I 21 30.1 27.552

INJ INJ INJ INJ INJ

LAT LCNG TA RT AS( A2'HTH

TO 91,00

24.04 506.81 -5.209 125.48 105.55
23.58 506.73 -4.310 125.16 106.41

23.12 506.65 -2.859 126.68 107.27
L>Z.67 506.54 -1.501 128,05 108.11

22.22 506.42 -.2Z]7 129.27 108.95
21.77 506.28 ,811 150.36 109,79

21.33 306.13 1,805 131.32 IJ0.62
20.90 305.96 2.704 132,17 111.44
20,46 505,79 3.518 132.93 112,27

20.05 505.60 4.255 133.59 113.09
19,61 505.41 4.923 134.16 113.91

19.19 505.21 5.530 134,67 114.73
18.77 505.00 6.083 155.10 115.55
18.35 504.79 6.587 135.48 116.37

17,94 504.56 7.047 135,61 117.19
17.55 504,34 7.469 136.08 118,00

17.12 504.10 7.855 156.31 118.82
16.72 505.86 8._11 136,50 119.64

16.52 305.62 8.539 136.66 120.45
15.95 503,37 6.642 136.78 121.27

15.54 503,11 9.122 136.87 122.09
15.15 302.85 9,382 136.93 122.90

14.76 302.58 9.624 136.97 123.72

ANOHALY CUT CF RANGE FRCH 84.00

PAGE 246

405565.775 LAT 28,310600 LC_I 279.461600

14,00000 T8 667.5000 POI. 2
243.1518

/_RIVAL DATE RAR. 16 1966 16 4 ._.5

ZNJ INJ INJ ZNJ

TIME RAD VEL PTH

0 21 58.4 6562.0 10.983 -2.93

028 57.0 6553.9 10.990 -2.14
0 35 21,9 6548.7 IO.994 -|.41

0 41 14.6 6545.8 10.996 -.75
0 46 36.7 6544.7 10.997 -.14

0 51 50.4 6545.0 10,997 .40
0 55 57.9 6546.3 10,996 .90

I 0 1.4 6548,3 10.994 1.54
I 3 43.2 6550.8 20.992 1.75
I 7 5.3 6553.6 10.990 2.11

I 10 9.8 6556.7 20.987 2.44
1 12 58.5 6559.8 20.985 2.75

I 15 33.0 6563.0 10.982 3.02
I 17 54.8 6566.2 10.979 3.27
1 20 5.3 6569.3 10.977 5.50

I 22 5.6 6572.3 10.974 3,71
I 25 56.8 6575.3 20.971 _.98

I 25 _3.8 6578.1 10.969 4,08

1 27 25.4 6580.9 20.967 4.24
I ?.-8 44.4 6583.5 10.965 4._J

I 30 7.4 6586.0 |0=962 4.53
I 51 25,0 6588,4 10,960 4.66

I 52 37.6 6590.7 10.959 4.78

I
I
I

I
I
I
I

I
I

I
I
I

I

I
I
I

I
I
I
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ATLAS CENTAUR�SURvEYoR LUNAR TRAJECTORIES FC_ 1964-1966

SX .607773 SV -.691559 SZ -.3_33! OAO -L_.97511RAO 311.31046 RH
C3 -.863155 ECC .985B28 SLR 12996.585 RCA 6544,6650 LTA -6.00000 GTA

GHA 174.|222 LPH 310.7555
LAUNCH OATE HAR 15,1966 TF 63.391

LNCH LNCH ]NJ INJ INJ INJ INJ
A2'HTH T|NE P8 LAT LCNG TA RT AS( AZ'I4TH

#

TRUE AeC3C4LY OUT OF RANGE FRO4 84.00 TO 98,00

99.00 I 5 38.1 _7.344 _0.98 305.74 -5.|72 |37.|4 111.37
100.00 | 10 19.3 _/.379 20.54 305.60 -4.1|7 138.16 |JZ.20
101.00 I 14 41.5 27.418 20.|0 305.44 -3.131 139.11 113.04

10_.00 ! 18 45.9 27.450 J9.66 305._B -_.217 139.97 J13.87
103.00 ! _'_ .M,O 27.477 |9,L_J 305,11 -J,37| |40,74 J14,70

J04.00 I 26 6,8 27_499 |8.80 304,92 -,588 |4J,45 |15,52
105.00 I 2925.5 27.518 18.38 304.72 .138 |42.08 116.35
106.00 I 32 3|.3 27.fi32 17.96 304.52 .811 142.65 |17.17

107,00 I 35 25,1 27.545 |7,55 304,31 1,437 J43,17 117.99
J08.00 ! 38 7.9 27.554 17.|3 304.08 2.0:8 143.62 118.81

109.00 ! 40 40.7 27.562 16.73 303.86 2.558 144.03 119.63
|JO.O0 I 43 4,1 27,568 16,_. _3.62 3.06_ 144o40 |_0,4fi

111.00 I 45 19.0 27.573 15.92 303.38 3.531 144.72 121.27
112.oo I 47 26.0 27.5"/'7 J5.53 303.13 3.970 145.00 1_2.09

Jl3.OO I 49 25.8 27,579 15,14 _O'Z,B7 4,380 145,24 1_,9|
114.00 I 51 19.0 27,581 14,75 _32,61 4,763 145,46 123,73

PAGE 247

405343,676 LAT 26,310600 LON 279,461600

14.000DO TB 667,5000 POL Z

L_4 243,1518
ARRIVAL OATE MAR. 17 1966 16 53 _.3

INJ ZNJ INJ INJ

TIM£ RAO V£L PTH

I 16 45.6 6557,9 10.986 -2,57

I 21 L_6.8 6553.1 10.990 -2.04

I 25 49,0 6549.5 10.993 -1,55

I 29 53,4 6547,1 10,996 -I.10

I 33 41.5 6545.6 10,997 -.68
I 37 14,3 6544,8 10,997 -,_9

I 40 33,0 6fl44,7 10.998 ,07
I 43 38.8 6545,0 10.997 .40

I 46 32.6 6545,7 10,997 ,71
I 49 15,4 6546,7 10.996 1.[30
| 51 48.2 6547,9 10.995 1._o7

J 54 11.6 6549,3 |0.994 1,5_
I 56 26,5 6550,8 10.99_ 1.75

I 58 33,5 6552,5 10.991 1,97

2 0 33.3 6554,2 10.990 _.17
2 2 26.5 6555.9 10.988 2.36

I



ATLAS CENTAUR/SL_VEYC_ LUNAR TRAJECTC_IES FCR |964-|966

SX .760949 SY

C3 °.877460 ECC

(,HA _75.1078
LAUNC,H DATE MAR

LNCJ.4 L.N(J-I

ATMTH TIME

108.00

109.00
110.00

J11.00
112.00

113.00
lJ4.00

-.555051 ,S,? -.335969 DAD -19.63146 RAO 323.89227 RN

.985593 SLR |2995.044 RCA 6544.6650 LTA -6.00000 GTA
LPH 521.8449

16.1966 TF 63.972

INJ INJ INJ INJ INJ

i_ LAT LCI_ TA RT ASC A_TH

TRUE ANGHALV OUT OF" RANGE FRCt4 84.00 TO 107.00

! 54 58.2 27.320 17.25 303.87 -5.763 148.62 11B.75
! 58 22.8 _.7.341 16.84 305.65 -5.029 149.26 119.58

2 I 37.0 27.371 16.42 303.44 -4.325 |49.86 120.40
2 4 41.6 27.398 16.01 303.22 -3.662 150.40 J21.23

2 7 36.9 27.42"Z 15.61 302.99 -3.038 150.91 12"Z.05

2 10 25.8 27.443 15.21 502.75 -2.450 151.57 J2*'Z.B8
Z 13 2.7 27.461 14.81 302.51 -1.896 151.78 123.70

PAGE _48

406212.176 LAT 28.310600 LCN 279.461800
14.00000 T6 661.5000 POL 2

LC_4 245.1518

ARRIVAL DATE lIAR, 18 1966 17 39 37.7

INJ INJ INJ INJ

T|HE RAO VEL PTH

2 6 5.7 6561.J 10.985 -2.86
2 9 50.5 6551o2 10.986 -2.50

2 12 44.5 6553.9 10.989 -2.15
2 15 49.1 6551.5 J0.991 -1.8Z

2 J8 44.4 6549.2 10.993 -|.5J
2 21 51.3 6547.6 10.994 -1.22

224 10.2 6546.4 10.995 -.94

I
I

I
I
I

I
I
I
I

I
I

I
I

I
I

I
I
I
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ATLAS CE.NTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-J966 PAGE 249

SX ._79725 SV -.393772 SZ -.266512 DAD

C3 -.909_5_ ECC .985071 5LR JZ99J.629 RCA

GHA 176.0935

LAUNCH DATE MAR |7,1_o6

-15.45660 _AO 335.8B634 RH 406096.809 LAT 2B.3J0600 LON _79.461800

6544.6650 LTA -6.000_ GTA |4.000_ TB 661.5000 POL Z

LPH 3_2.8805 LOM 243.|518

1T" 64.586 ARRIVAL DATE MAR. 19 ]966 IB _3 3Z.6

LNCH LNCH ZNJ _NJ ZNJ INJ |NJ ZNJ ;NJ |NJ ;NJ

AZIqTH TIME F_ LAT LCt4G TA RT AS(: A214TH TIME RAD VEL PTH

xx

IIc

_x

:¢

41

4_

4t

TRUE ANOHALY (3UT OF" RANC._ FROH 84.(J0 TO ||4.00

THE Y,OON COE$ NOT C'_SS THE 243.1518 NF.RXOII_N O*J _ Z? 1966

THE LUNAR OECLZNATZON XS GREATER _ -15.0 0EGRF_S FROH mR 20 J966 THROUGH APR 7 ]966

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC)R|E5 IrOR 1964-1966 PAGE 250

SX -.538OO1 SY -.77Z307 S? -.3377BZ OAO -ig.74183 RAO 235,13835

C3 -1.358585 £CC .977693 5LR 12943.344 RCA 6544.6650 LI"A -6.00000 GI"A
GHA 195.8064 LPH 219,3109

LAUNCH 0ATE APR 5,J966 1F 6:3,954

LNCH LNCH INJ INJ ZNJ |NJ INJ

AZHTH T|MIE f_ I.AT LCNG TA RT ASC. AZMTH

105.00

106.00
107.00

10B .00
109.00

110.00
111.00

11Z.00
113.00

114,_

TRUE ANOHALV CUT OF RANGE FROM 84.00 TO 104.00

18 27 57.1 27.Z99 18.48 _4.fi2 -6.095 57.90 116.28

JB 31 55.6 27.33Z 18.05 304.33 -5.217 38.7J l17.J|
18 3fl 41,6 27,368 17,6:3 :304.14 -4,384 59,47 1,17,94
18 39 15,8 27,400 17.21 30:3,94 -:3,600 60,`16 `1`18,77

18 42 39.0 27.428 16,79 30:3,7:3 °2.664 60,80 1`19,60

18 45 5,1,8 27,452 J6,38 50:3,52 -2,,17,1 6!,39 ,1_D,42
18 48 54,9 27,47:3 15,98 _0:3,29 -,1,5,19 61,9:3 ,12,1,25

18 5,1 48.9 27,49,1 ,15,57 30:3,05 -°906 62,42 J_Z,07
Ig 54 34,4 27.506 `15,18 302,8`1 -.:328 62,87 ,122,89

18 57 1J,9 27,519 ,14.78 302,56 ,2,17 6:3,27 `12:3,72

376955,789 LAT 28.310600 LC]N 279.46JB00

14,00000 TB 661,5000 PC¢ 2
I._ 243.1518

ARRIVAL OATE APR, 8 1966 |0 23 .9

|NJ `1NJ INJ INJ
T`1M_ RAO VEL PTH

18 39 4.6 6563,0 10,960 -3.01

,18 4:3:3.,1 6fifl8.,1 J0.964 -2._
`18 46 49,,1 6fifl4,J 10,967 -2.17

18 50 23.:3 655`1,`1 10,970 -1,78
18 5:3 46,5 6548,7 `10.972 -,1.42

,18 56 fi9,3 6547,0 ,10,973 -1,01
,19 0 2,4 654fi,B ,10,974 -,75

,19 2 56,4 6545,,1 |0,975 -,4fl

,19 § 41,9 6544,7 10,975 °,J6
,19 8 19,4 6544,7 10,975 .ll

I
I

I
I
I

I
I
I

I
I

I
I
I

I
t
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I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR |964-|966

sx -.319C-,88 SY -.859333 SZ
C3 -1.218845 ECC .97998B SLR

GHA ! 96.7921

LAUNCH DATE APR 6.1966

LNOa LN_

A2'HTH TIME PB

,.IX

TRUE: _v

96.(X] 19 20 23.4 27.324
97.00 19 25 59.3 27.370

98.00 19 31 11.7 27.417
99.00 19 36 2.1 L=7.456

I(XJ.O0 19 40 31.9 L:_7.487
101.00 19 44 42.4 ZI'.SJ|

I02.00 19 48 3,5.1 27.53|
I0_,00 19 52 11.4 27.546
104.00 19 55 3,2.5 27.558

105.00 19 58 39.6 27.567
106.00 20 1 34.0 L:_/'.574

107.00 20 4 |6.7 27,578
108.00 20 6 48.8 2"7.581
109.00 _0 9 ||.0 27.583

110.00 20 11" 24.3 27.583
111.00 20 13 29.3 27.583

112._ 20 lfi 26.9 27.562
113.00 20 17 17.6 27.581

114.00 20 ,19 1.9 27.579

-.399182 OAO

12958.360 RCA

-_3.5_704 RAO 249.59_89 R14

6544.6650 LTA -6.00000 GTA
LPH 232.2030

TF" 6_.284

|NJ IN| IN| IN| IN|

I.AT LONG TA RT AS( A2'NTH

CUT"J:" RANGE FRON 84.00 TO 95.00
22._B 306.23 -5.e04 73.75 108.88

21.83 _06.12 -4.331 75.05 109.73
21,38 505,99 -3.|4fi 76,_ 110,57

20.94 305.85 -2.050 77.29 l|1,41
20.50 505.70 -I.040 78.27 112.24
20.06 505,54 -.109 79,15 113,07

19.63 305.36 .749 79.94 113.90
19._0 305.17 1.54| 20.66 114.72
18.78 304.98 2.272 81.50 115.54

18.36 304.77 2,948 81.88 1J6.36
17.94 50,1.56 3,572 B2.,lO 1J7.18

17,fi3 504.34 4.15J 82.86 118.00
17.12 504.|1 4,687 83.26 ||8.82

16.72 _03.87 5.185 83.6_ |19.64
16.32 503.63 5.648 83.94 11_0.46

|5.92 503.39 6,078 84.21 121.27
15.52 503.|3 .6,480 84,45 |22,09

lfl.|3 302.87 6.854 84.65 12",3.91
14,75 _(Y_.6| 7._04 84.82 123.73

PAGE 251

383|_9.879 LAT 28.310600 LON 279.46180D

14.00000 78 667.5000 POt.
LOR 243.1518

ARR|VAL OAT_, APR. 9 1966 11 16 44.8

|NJ IN| IN| |NJ

TIME: RAD V_L PTH

,19 3| 50.9 6560.2 |0.968 -2.77

19 37 6.8 6553.9 10.974 o2.14
19 42 19,2 6549,5 10,977 -1.56

19 47 9,6 6546,7 10,980 -1.0!
|9 51 39.4 6545,2 10,981 -,51
19 55 49.9 6544,7 |0,981 -.Off

19 59 42,6 6544,9 10.981 ,37
20 3 18.9 6345.8 10.980 .76

20 6 40.0 6547.2 10.979 1.|2
_0 9 47.| 6549,0 |0,978 ,11.46

20 12 41,5 655| ,0 10.976 1.77
_0 15 24,2 6553,2 |0,974 2,05
_0 17 56.3 6553.5 10.972 2.32

20 20 18.5 6557.9 10.970 2.57
20 22 3|.8 6560,4 10.968 2.80

20 24 36,8 6562,9 10.966 3,01

20 _ 34,4 6565,4 |0,964 3.21
20 28 25.1 6567.9 I0.962 3.39

20 50 9.4 6570.3 10.960 3.57

I



ATLAS CENTAUR/SURVEY'OR LUNAR TRAJECTORIES FOR 1964-J966 PAGE 252

sx -.090502 Sv

C3 -1.0_6559 ECC

GHA 197.7777
LAL.q_&4 DATE APR

LNO4 LNCH

AZMTH TIME[

TRUE
90.00 20 13 2.3

92.(30 20 21 7.6

92.00 20 28 34.Z
93.00 20 35 _Z.5

94.00 20 41 33.7
95.00 20 47 9.6

96.OO 20 52 13.3
97.00 20 56 46.9

98.00 21 0 53.4
99.00 21 4 35.4

100.00 21 7 55.8

I01.00 21 10 56.7
I02.00 21 13 40.6

]03.00 21 16 9.3
lO4.00 21 16 24.5
105.00 21 20 27.9

106.00 21 22 20.8
107,00 21 24 4.4

208.00 21 25 39.7
109.00 21 27 7.6

1I0 .DO 21 28 28.9

111.00 21 29 44.3
112.00 21 30 54.5

113.00 21 31 59.9
114.00 21 33 .9

-.895283 52' -.436209 OAO -25.86223 RAO 264.22773 RH

• 982160 5LR 12972.579 RCA 6544,6650 LTA -6.00000 GTA
LR4 244.6497

7.1966 TF 62.773

INJ INJ INJ INJ INJ

P8 LAT LC'_G TA RT AS(: AZMTH

ANO4ALY CUT OF RANGE FRO4 84.00 TO 89.00

27.310 24.92 307.06 -5.986 88.76 103.88
27.377 24.46 3D7.01 -4.133 90.74 J04.75

27.442 24.00 306.95 -2.426 92.54 105.61
27.491 23.54 306.86 -.877 94.16 106.46

27.526 23.09 306.75 .521 95.60 107.31
27.550 22.64 306.62 1.778 96.88 108.14

27.566 _2.20 306.48 2._06 98.00 %08.97
27.576 21.76 306.32 3.915 98.99 109.80

27.582 21.32 306.16 4.819 99.85 110.63
27.583 20.89 305.98 5.629 100.60 111.45
27.583 20.46 305.80 6.355 101.26 112.27

27.580 20.03 305.60 7.007 101.82 113.09
27.576 19.61 305.40 7.594 102.30 113.91

27.571 19.19 305.20 8.123 102.72 I14.73
27.566 18.77 304.98 8.601 103.07 115.55
27.561 18.56 304.77 9.035 103.37 116.36

27.555 17.95 _04.fi4 9.430 103.61 117.18
27.549 17.54 304.31 9.789 103.82 117.99

27.543 17.14 304.07 10.118 103,98 1|8,81
27.537 16.74 303.83 10.419 104.11 119.63

27.532 16.34 303.59 10.695 104.20 120.44

27.527 15.95 303.34 10.949 104.26 121.26
27.521 15.56 303.08 11.184 %04.30 122.08
27.516 15.17 302.82 11.401 104.31 122.g0

27.511 14.79 302.55 11._03 104.30 123.71

389194.051 LAT 28.310600 LCN 279.461800
14,00000 78 667.5000 POL 2

LC_4 243.15|8

ARRIVAL DATE APR. l0 1966 12 11 11.5

INJ INJ INJ INJ

TIHE RAO VEL PTH

20 24 9.8 6562.4 10.972 -2.97
20 32 15.1 6553.1 10.980 -2.05
20 39 41.7 6547,6 10.985 -1.20

20 46 30.0 6545.0 10.987 -.43

20 52 41.2 6544.8 10.987 .26
20 58 17.3 6546.2 10.986 .88

21 3 20.8 6548.8 |0.984 1.44
21 7 54.4 6552.2 10.981 1.94

21 12 .9 6556.2 10.978 2.39
21 15 42.9 6560.3 10.974 2.79

21 19 3.3 6564,7 10.971 3.15
21 22 4.2 6569.0 10.967 3.47

21 24 48.1 6573.2 10.963 3.76
21 27 16.8 6577.4 10.960 4.02
21 29 32.0 6581.3 10.956 4.26

21 31 35.4 6585.2 10.953 4.48
2% 3328.3 6588.8 10.950 4.67

21 35 11.9 6592.2 10.947 4.85
21 56 47.2 6595.5 10.945 fl.0i

2% 38 |fl.l 6598.6 10.942 5.16
21 39 56.4 6601.5 10.940 5;30

21 40 51.8 6604.2 10.937 5.43

21 42 2.0 6606.8 10.935 5.54
21 43 7.3 6609.3 10.933 5.65

21 44 8.5 6611.6 10.931 5.75

I
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ATLAS CENTAUR/SURV[YC_ LUNAR TRAJECTORIES FOR 1964-1966

sX .136438 5v -.882977 52'

(:3 -.984_59 ECC .983630 SLR
GHA 198.7634

LAUNCH OATE APR 8.1966

LNCH LNCH

A2'NTH TINK P6

* TRUE ANOMALY OUT OF"
88.00 21 7 55.5 27.303

89.00 21 17 30.E 27.388

90.00 21 26 18.8 27.461
91.00 21 34 19.2 27.513

_=,_.00 21 41 31.4 27.547
93.00 21 47 56.8 27.568

94.00 Z| 53 38.1 27.579
95.00 21 58 39.1 27.583

96.00 22 3 3.9 27.58E

97.00 22 6 56.7 27.579
98.00 22 10 21.5 27.573

9,3.00 22 13 L=_.2 27.566
100.00 22 16 2.0 27.538

101.00 22 JB _"J.8 27.551
10'_.00 22 20 30.2 27,543
103.00 22 22 23.3 27.535

104.00 22 24 4.9 Z?.528
_Ofl.O0 22 25 36.6 27.521

106.00 22 26 59.6 27.514
J07.00 22 28 ]5,1 _27,507
I08.00 22 29 24.0 27,501

109.00 22 30 27.1 27,496
110.00 22 31 ES.E 27.490

111.(30 22 32 18.7 27,485
112.00 22 33 8.2 27.481

113.00 22 33 54.2 27,476

114.00 22 34 36.9 27,472

-.449151 OAO -26.68920 RAO 278.78392 RM

12983.507 RCA 6544.6650 LTA -6.00000 GTA

LPH 256.6843
1T 62,562

INJ ZNJ |NJ INJ INJ
I.AT LONG TA RT ASC AZMTH

RANGE FRO4 84.00 TO 87.00

25.82 307.29 -6.059 103.75 102.20

25.35 307.27 -3.861 106.11 103.08
24,69 307.23 -1.844 108.28 103.95

24.43 307.16 -.025 110.22 ]04.81
Z3.97 307.06 1.599 111.93 105.66

23.52 306.94 3.036 113.4Z 106.49
23.07 306.81 4.3(30 J14.71 107.33

22.63 306.66 5,408 115.82 108,16
22,19 _06,50 6,577 116,76 108,88

21.76 306.33 7 ._4 117.57 109.80
21.33 306.15 7.965 118.24 110.62

20.90 305.96 8.615 118.81 111.44
_0.47 305.77 9.188 119.29 112.26

20.05 505.57 9.693 119.69 113.08

19.62 305.37 I0.140 120.01 113.00

19.21 305. |6 10.539 120.27 114.72

• 18.79 504.95 10.695 120,48 115.53
|8,38 _04.7) 1! .2J4 120.65 116,35

17,97 304,50 11 ,_02 120,77 117,17
17.56 304. Lr/' 11.767 120.65 117.88

17,16 304.04 11.997 120.91 118.8(2

16.76 303.80 |2.212 120.93 119.62

16.36 303.55 12.408 120.92 120.43
15.97 303.30 12.587 120.90 121.2fl

16.58 3(33.04 12.752 120.65 122.07
15,19 502.78 12,_04 120,78 1_.89

14.81 302.52 13.044 120._ J23.7D

PAGE 253

394674,754 LAT 28.3106(30 LON 279.461600

J4.(_000 TB 667.5000 POL 2
LOq 243,1518

ARR|VAL DATE APR. 11 1966 13 5 19.5

INJ INJ INJ INJ

TIME RAD VEL PTH

21 19 3.0 656_.8 10.977 -3.00

21 28 37.7 6552,0 10.986 -1.91
2J 37 26.3 6546.3 10.991 -.91

21 45 26,7 6544,7 10,99_ -,01
21 52 38,9 6545,9 10,_J1 ,79

21 59 4,3 6549,2 10.988 1,51
22 4 45,6 6553.8 10,984 2.13

22 9 46.6 6559.1 I0.960 2.68
L>'Z 14 11,4 6564,8 10,975 3,16

22 JB 4.2 65"/'0.5 10.9"10 3.56
2221 29.0 6576.1 10.966 3.95

2224_:_.7 6581.5 10.961 4.27
22 27 9.5 6586.6 10.957 4.56

222931.3 6391.3 10.953 4.81
22 31 37.7 6595.8 10.949 5.03

22 33 30.8 6599.9 10.946 5.23
22 35 12.4 _c03.7 10.942 5.40
22 _6 44.J 6607.2 10.939 5.56

2_ 38 7.1 6610.5 10.937 5.70
2_ 39 22.6 6613.5 10.934 5.83

22 40 31.5 6616.3 10.932 5.95
22 41 34,6 6618,9 10,950 6.06

22 42 _.7 (_.1,4 10.928 6,15
22 43 26.2 6623.6 10.926 6.24

_2 44 15.7 6625.7 10.92_ 6.3,?.
22 45 1.7 66_7.7 I0.92_ 6.40

2245 44.4 6629.5 10.921 6.4?

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC_IES FOR 1964-|966 PAG£ 254

SX .350550 SY -.827063 SZ -.4394110AO -26.06632 RAO 292.96962 RH

C3 -.926208 ECC .984793 SIR 12989.807 RCA 6544.6650 LTA -6.0IX)O0 GTA

C#IA J99.7490 LPH L_8.3709
LAUN04 OATE AIR 9,1966 TF 62.713

LNCH LN04 INJ |NJ INJ INJ ]NJ
A214TH TIt_ I_ L.AT _ TA RT ASC AZHTH

TRUE ANOMALY CUT OF"RANGE FROM 84.00 TO 8g.00
-30.00 22 4 J2.1 27.3_5 24.92 307.08 -5.539 118.67. 103.89

9J.00 22 12 16.5 27.395 24.46 307.03 -3.687 |20.59 104.76
92.00 22 19 40.3 27.457 24.00 306.96 -!.994 |L:_.38 105.62

93.00 22 26 24.0 27.502 25.54 506.87 -.465 123.97 106.47

94.00 22 32 29.2 27.534 25.09 :306.76 .908 125.59 107.51
95.00 22 37 56.Z 27.556 22.64 506.65 2.1_ 126.63 108.14

,_oo 2242,., 2_.,70 22.20_48 5.252 _7._2 108.,8
,7® 224,188 27.,,8 21.,6 506.554_ _:_ 10,__,.oo 22,1164 2,_2 21., _.16 ,._ ,0.65
,,.oo 22,449.6 _._5 =.8, 50_.,8 ,.85, ,o.21 1,.,,

100.00 2256 1.2 2,.,82 _46 50s.80 6.550 ,0.82 112.2,
IoIoo 25 0,5.6 2,.,,_ 20.05 50s.6o ,.lu ,1.5, .50,
I=.00 25 5_.i 2,.5,, I,.61 50,.40 ,._ ,1.80 113.,I
10_.00 25 , 49.8 27._0 19.1, 50_.20 8.=8 152.18 ,4.,
104.00 25 , ,7., 2,._6, 18.,8 504.,8 8.6,, 132.50 11,.,4
_0,.00 2_ 9 ,., 2,.,6o 18._ 504,6 ,o_ ,2.77 116._
1o6_ 2511_,, 2,.,,4 1,,, 504, ,456 1,_ ,,.18
107.00 25 13 16.8 27.549 17.54 504.51 9.795 135.16 117.99

I08.00 25 14 46.0 27.545 17.14 504.07 10.10 3 135.50 118.81
_09.00 23 16 8.1 _7.538 16.74 503.85 10._4 133.40 119.63

110.00 25 17 24.0 27.535 16.34 503.59 10.642 155.48 120.44

111.00 25 18 54.3 27.5_8 15.95 505.34 10.879 133.52 121.26
IIZ.O0 23 19 39.6 27.523 15.56 505.08 11.09_ 153.53 122.08
115.00 25 20 40.3 27.519 1,.17 _(YZ.82 II ._,,,,,,,,,_0 133.53 122.90

114.00 23 21 37.1 _7.514 14.78 502.55 11.487 153.50 125.71

399202.60, LAT 28.510600 LCN 2,9.461800

14.00(_0 T8 66'.5000 P(X 2
LOM 243.J518

ARRIVAL OATE APR. 12 1966 15 57 58.8

|NJ INJ |NJ |NJ
TIf4E: RAD V£L PTH

22 15 19.6 65,9.9 10.982 -2.75
2"Z23 24.0 6551.4 10.989 -1.83

22 5047.8 6546.6 10.995 -.99
22 57 31.5 6544.8 |0.995 -.23

22 45 36.7 6545.1 10.994 .45
22 49 5.7 6546.9 10.995 J.08

22 54 I._ 6549.8 10.990 I;60
22 56_6.5 6555.4 10.987 2.09

25 2 25.9 6557.4 10.964 2.52
25 , 57.1 6561., 10.980 2.91

_5 9 8.7 6565.9 10.977 5.25
_5 1_ 1.1 6570.2 10.97_ 3.56

25 14 36.6 6574.5 10.970 5.85
_5 16 57.5 6578.3 I0._ 4.08
_J |9 5.0 6'82.1 |O.965 4,51

25 21 1.2 6585.7 10.9(o0 4.5J
252247.2 6589.1 10.951 4.69

23 24 24.3 6592.4 _0.955 4.86
25.25 53.5 6,9,.4 10.952 5.01

25 27 15.6 6598.3 _0.950 5.15
2528 31.5 6_O1.0 JO.94T 5.28

25 294|.8 6605.6 IO.945 5.40
23 30 47.1 6_6.0 10.945 5.51

23 51 47.8 6608.2 10.941 ,.61
_3 52 44.6 6610.4 10.940 ,.70

I
I
I

I
I
I
I

I
I

I
I

I
I

I
I

I
I
I



i

I

1

I
I

I
I

I
I
I
I

I

I

i
i

I
i

sx .543517 Sv

C3 -._995_2 ECC

GHA 200.7347
LAUNCH OATE APR

LNC.H LNCH

A2'NTH TIM_

95.00
96.00

97.00
98.00

99.00
IO0 .00

101 .DO
102.00

103.00
104.00
105.00

106.00
107.00

108. DO
109.00

110.00
111 .DO
112.00

113.00

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-1966

-.73_J16 52 -.408996 OAO -24.14176 RAO 306.5562| RH
• 98fi230 SLR 12992.672 RCA 6544.6650 LTA -6.00000 GTA

LPH 279,79|0
10,1966 TF 63.J59

INJ INJ INJ INJ INJ
P8 I_AT LONG TA RT ASC AZMTH

* TRUE ANOMALY CUT OF RANG_ FRCI4 84 ._ TO 94.00
22 54 56.3 27.308 22.72 306.37 -5.962 131.62 108.05

23 0 45.6 27,357 22,27 306,27 -4,634 132.97 108,89
23 6 9.2 27.407 21.82 306.15 -3.40J 134.21 109,74

E3 11 8.5 27.448 21.37 306.02 -2._69 135,33 J10.58

23 15 45.0 27.481 20,93 305,B8 -I,_I0 I_6,_I, 11J,41
23 20 .4 27.507 20.49 305.72 -;_77 137.25 112.25
23 23 56.3 27.528 20.05 305.55 .597 138.06 113.07

23 2734.4 27.544 19.62 305.37 1,399 138.ED IJ3.90
23 50 56.0 27.556 19.20 305.18 2.155 139.45 114,72
23 34 2.6 27.565 18.78 304.98 2,812 140.03 115.54

23 36 55.6 27.572 IB.36 304.7B 3,435 140.54 116.37
23 3936.2 27.577 J7,94 304.56 4.009 141.00 117.18

23 42 5.5 27.580 17.53 304.34 4.539 141.40 118.00
23 44 24,5 L_/'..582 17.12 304.1| 5.132B 141.75 118,82
23 46 34.1 L_/'.SB3 16.72 303.87 5.481 142.06 119.64

23 48 35.3 27.583 16._ 303.63 5._02 142.32 120.46

23 50 2B.7 27.583 15.98 303.39 6.292 142.55 121._7
23 52 15.0 27.582 15.52 303.13 6.654 142.74 122.09

23 53 54.9 27.580 J5.J3 .,_,_,_,_,_,_,_,_,_.876.99_ 142.90 122.91
23 55 28.8 27.578 14.75 302.61 7.307 143.03 123.73

PAGE 255

402535.457 LAT 28.310600 LON 279.461B00

14.00000 TB 667.5000 POL 2

LOM 243.|518
ARR|VAL DATE APR. 13 1966 14 48 14.B

INJ INJ INJ INJ

TIHE RAO VEL PTH

23 6 3.8 6562.3 10.981 -2.96

23 11 53.1 6555.3 10.987 -2.30

23 17 16.7 6550.4 10.991 -J.69
23 E2 16.0 6547.2 10.994 -I.13

23 26 52.5 6545.4 10.995 -.6|
23 31 7.9 6544.7 10.996 -.14
23 35 3.8 6544.8 I0,996 .30

23 38 41.9 6545.6 10.995 .69

23 42 3.5 6546.9 10.994 1,06
23 45 10.1 6548.6 10.993 1.40
23 48 3.1 6550.5 10.991 1.'_0
23 5043.7 6552.6 10.989 1.99

23 53 13.0 6554.9 10.987 2.25

23 55 32.0 6557.2 10.985 2.50
23 57 41.6 6559.6 10.983 2.72
23 59 42.8 6561.9 10.981 2.93

24 J 36.2 6564.3 10.979 3.12

24 3 22.5 6566.6 10.977 3.30
24 5 2.4 6568.9 10.975 3.47

24 6 36.3 6571.2 10.974 3.63

i



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FL"_ |964-|966 PAGE 256

sx .708743 Sv

C3 -,894_4D ECC
GHA 201 • 7L:'03

LAUNCH 0ATE APR

-.606586 _ -.360190 OAO -21.11J86 RAO 319.44107 RH

• 98530_ SLR 1Z993.174 RCA 6544.6650 LTA -6.00000 GTA
LPH _91.03fil

11,1966 TF 63.728

LNEJ4 LNCH

AZHTH TINE

104.00 Z3 49 23.3
105.00 23 53 lfl.l

106.00 0 0 49.6
107.130 0 4 lfl.6

108.00 O 7 30.1

109.00 0 |0 33.9
llO.O0 O 13 27.5

111.00 0 16 11.8
118,00 0 18 47,5

113.00 0 ZI 15.0
Jl4.00 0 23 35,J

INJ INJ INJ INJ INJ

Pfl LAT LCNG TA RT AS( A_ITH .

TRUE ANOHALYOUTOFRANGE FRO4 84.00 TO I03.00
27.335 |8.87 304.76 -5.417 144.64 115.47

Z7.361 18.45 304.58 -4,566 145,42 JJ6.30

27.394 J8.02 304.39 -3,758 J46,J5 ||7.|3
_J'.4E3 17.60 304.19 -3.00Z |46.8J 117.96

27.448 17.19 303.99 -2.295 147.42 JIB.79
_/.469 16.77 303.77 -I.632 147.97 119.61

27.488 16.36 303.55 -1.012 148.47 120.43
27.504 |5.96 303.31 -.430 148.93 |21.26

27.5J7 15.56 303.07 .|16 149.34 122.08

27.5Z9 J5,16 302.83 .629 149,71 122,90
27.539 14,77 302.57 1,112 1.50,04 123,7Z

404560.469 LAT 28.310600 LCN 279.46|800

14.00000 T6 667.5000 POt 2
LON 243.1518

ARRIVAL DATE APR. J4 1966 15 35 42.B

INJ JNJ INJ INJ

TIME RAO, VEL PTH

24 0 30.8 6559.2 10.984 -2.69
24 4 L_4.6 6555,0 10.987 -2.27

0 11 57.1 655|.7 10.990 -1.87
0 15 23.1 6549.1 |0.992 -1.49

0 18 37.6 6547.3 10.994 -t.14

0 21 41.4 6546.0 J0.995 -.8|
0 24 35.0 6545.2 10.996 -.50

0 27 19.3 6544.8 10.996 -.2|
029 55.0 6544.7 10.996 .06

0 32L_.5 6544.9 10.996 .3|

0 34 42.6 654fl.3 10.996 .Sfl
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ATLAS CENTALk_/SL_VEYOR LUNAR TRAJECTOR|ES F(_R |_o4-|966 PAGE 257

SX .840790 SY

C3 -.911999 ECC

GHA _02.7060

LAUNCH OATE APR

LNCH

AZMTH

-.453640 5Z -.795437 DAO

.98fi026 SiR 12991.336 RCA

IP.,1966

-|7.JB376 RAO 33|.65|34 RH

6544.6650 LTA -6.00000 GTA

LPH 302.|94J

W 64.343

40528J._46 LAT 2_.3J0600 LON _79,461800

J4.00_0 TB 667.5000 PQ. 2

LOM 243,|5|8

ARRIVAL OATE APR. |§ |966 16 _ 29.4

LNO4 IN| IN| IN| IN| IN| |NJ IN|

TZME PI3 i.AT LONG TA RT ASC AZMTH TIME RAO

#

,Ic

Ik

#

S

TRUE ANO4AL'f OUT OF" RANGE FROH 84.00 TO ||4°00

Te._ NOON COES NOT CR(3SS THE 243.Jfi18 MERZDZAN ON APR 25 J966

THE LUNAR OECLINATZ_N ZS _¢JLTER THAN -|5,0 0E_ES FROM APR |6 |_6 _ NAY 4 |_

|NJ IN|

VEL PTH

|



ATLAS CI:'NTAUR/SURVFY_._R LUNAR TRAJFCTCRZ[$ FCR |964-|966

5X -.637256 SV -.710]_2 .T_ -.2993_ 0AO -17.42056 RAO 2_8.09552 Rt4

C3 -1.4E2037 ECC .97665Z 5LR JE936.SZ6 RCA 6544.6650 LTA -6.00000 GTA

GHA 222.4189 LPH |66.0375
LAUNCH OATE HAY 2.|_H36 _ 64.309

LNCH LNCH
AZMTH TIHE

lll.O0

llE.O0
ll_.O0

114.00

INJ ]NJ INJ ZNJ ]NJ

PB LAT LCNG TA RT ASC AZI4TH

TRUE ANCI4ALY CUT CF" RANGE FROM 84.[]0 TO I|O.O0

16 17 38.5 E7.305 J6.06 :305.14 -6.047 50.47 121.El
1620 59.9 27._E7 15.66 302.91 -5.336 51.OB 122.05

16 E4 IE.3 E1.551 15.26 _0E.68 -4.65E 51.65 122.86

16 27 16.3 E7.384 |4.66 _2,44 -4.004 52.|9 123.69

PAGE 25B

374195,641 LAT EB,3_0600 LCI_I 279,461800

14.00000 T6 667.5000 POt. E
LON 243.1518

ARRIVAL 0ATE HAY 5 1966 8 6 45.7

INJ INJ INJ JNJ
TII,_. RAO VEL PTH

16 28 46.0

16 32 7.4

16 35 19.6
16 38 23.8

6562.? 10.957 -2.99
6556.7 10.960 -2.64

6555.3 10.963 -2.30

6552.6 10.965 -1.98

I
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sX -.4ZB394 SY

C3 -1.304474 ECC

GHA _23.4046
LAUNCH DATE MAY

LNO4 LNO4

ATMTH TIME

xt

,_ TROE
100.00 17 6

JO1.00 17 11

102.00 17 15
103.00 17
104.00 17 23

105.00 17 27
106.00 17 30

107.(30 17 54
108.00 17 37

109.00 17 40

110.00 17 42
111.00 17 45

I12.00 17 47
113.00 17 49

114.00 17 52

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 259

-.822934 52' -.373172 OAO -21.91|40 RAO Z42.49990 RM 376881.60Z LAY 28.310600 LON 279.461800
.97t]58Z 5LR 12949.157 RCA 6544.6650 LTA -6.00000 GTA 14.00000 T8 667.5000 P(X Z

LPH 199.2554 LO! 243.lfllB

3,1966 TF" 65.588 ARRIVAL OAT[[ MAY 6 1966 9 2 17.4

INJ INJ INJ INJ INJ

PB LAT LONG TA RT AS(: A2HTH

INJ |NJ INJ fNJ

TIME RA0 YEL PTH

AM:e'IALV CUT OF" RANGE _ 84.130 TO 99.00
48.0 27.319 90.56 ;]05.54 -5.579 66.18 1J2.18

29.7 27. _62 20.12 305.39 -4.518 67.21 113.02
53.9 27.403 19.68 305.24 -3.525 68.16 113.85

2.0 27.437 19.25 305.07 -2._00 69.0"2 114.69
54.7 27.466 18.82 X_4.89 -1.738 69.82 115.51

33.3 27.490 18.39 30,1. ?0 -.956 70.54 !16.54
58.7 27.510 17.97 _04.50 -.188 71.90 117.17

lJ .8 27.5_6 17.55 304.Z9 .509 71.80 117.99
13.5 27.539 17.14 X)4.07 1.160 72.54 118.81

4.7 27.550 16.73 _03.B4 1.768 72.83 119.63
46.0 27.559 16.33 _03.61 2.356 73.27 190.45

18.4 27.56£ 15.93 303.37 2.868 73.66 JZ1.27
42.3 27.572 15.53 503.12 3.366 74.0Z 12Z.09

58.5 27.576 15.14 _02.87 3.833 74.33 1,2'2.91
7.fl 27.579 14.75 302.61 4.L=72 74.61 123.73

17 17 55.5 6560.0 10.964 -2.76
17 _2 37.2 6554.7 10.969 -2.23

17 27 1.4 6550.8 10.972 -J.74

17 3| 9.5 6548.0 10.975 -I.L_J
17 35 2.2 6546.2 10.976 -.86
17 36 40.8 6545.1 10.977 -.46

17 42 6.2 6544.7 JO.9Tt -.09
17 45 19.3 6544.B 10.977 .25

17 48 21.0 6.545.3 10.977 .57
17 51 12.2 6546.2 10.976 .87

17 53 53.5 6547.4 10.973 1.16

17 56 25.9 6548.7 10.974 1.42
17 58 49.8 6550.3 10.973 1.66

18 l 6.0 6551.9 10.971 1.90

18 3 15.0 6553.7 10.970 2.11

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTOR|E$ FOR |964°|966

SX -.199425 Sv o.883955 52' -.422911 0AO -25.0J852 RAO 257.28662 Rg 384J11.2J9 LAT 26.3J0600 LON 279.46J800

C3 -1.177967 ECC .980659 SiR 12962.755 RCA 6544.6650 LTA -6.0/X)00 GTA 14.00000 TB 661.5000 POt. Z

GHA 224.3902 LPH 212.1505 LC_ 243.1518
LAUNCH OAT£ HAY 4.1966 TF 62.970 ARRIVAL 0ATE MAY 7 1966 9 57 20.6

LNO4 LNCH

AZMTH T|NE

1¢

,I, TRUE

92.00 17 58 33.0
93.OO 18 5 35.6

94.00 18 /2 6.0

95.00 18 18 5.3
96.00 J8 23 34.9

97.00 18 28 36.8
98.0O J8 53 12.9

99.00 le 37 25.3
100.00 18 41 16.l

lOl.O0 18 44 47.3

I02.00 18 48 .6
103.00 18 50 5B.0
J04.00 |8 53 40.8

I05.00 18 56 10.8
106.00 18 58 29.0

107.00 19 0 36.7
I08.00 19 2 35.0

109.OO 19 4 24.7
110.(30 19 6 6.8

lll.O0 19 7 42.0
112.00 19 9 10.8

113.00 19 IO 34.0
114.00 19 Jl 5Z.O

TNJ INJ INJ INJ INJ

PB LAT LONG TA RT AS( A2NTH

ANO_L'r CUT OF RANGE FRO4 84.00 TO 9I .00
27.311 24.03 306.81 -5.957 81.41 105.55

?.7.369 23.58 506.75 -4. _i6 63.10 106.41
27.427 23.12 506.65 -2.854 84.64 107.27

,.o7.473 22.67 506.54 -1.49J 86.04 J08.1J
27.508 _.22 _.[]6.42 -.250 87.29 108.95

27.534 21.77 306.28 .880 88.42 109.79

27.552 21.33 306.13 1.905 89.42 110.62
27.566 20.90 305.96 2.837 90.31 Ill .44

27.574 20.46 505.79 3.683 91.10 |12.27
27.580 20.03 505.60 4.452 9I .79 113.09

27.583 19.61 305.4I 5.152 92.41 113.91
27.583 19.19 305.2| 5.789 92.95 114.73
27.582 18.77 505,00 6.371 93.42 115.55

27.580 18.35 504.78 6.903 93.83 116.37
27.578 17.94 504.56 7.590 94.18 117.19

g7.574 17.53 504.33 7.837 94.49 I|6.00
27,570 17.13 504.I0 8.248 94.75 118.82

Z7.566 16.72 503.66 8.627 94.97 I19.64
27.561 16.33 303.61 8.976 95.15 120.45

27.557 15.93 _03.36 9.LxJ9 95.29 121.27

27.552 15.54 303.11 9.599 95.41 122.09
27.547 15.15 502.84 9,877 95.50 122.90

27.543 |4.77 _02.58 10.135 95.55 123.72

INJ INJ INJ INJ
TIHE RAO VEL PTH

18 9 40.5 6562.2 10.968 -2.95
18 16 43.1 6554.0 10.975 o2.15

18 23 I3.5 6548.7 10.980 -1.41
|8 29 |2.8 6545.8 |0.982 -.74

18 34 42.4 6544.7 |0.983 -.|2
|8 39 44.3 6545.0 J0.983 .44

18 44 20.4 6546.5 J0.982 .94

|8 48 32.8 6548.6 10.980 J.40
18 52 23.6 6551.4 10.978 1.82
18 55 54.8 6554.5 10.975 2.20

18 59 8.1 6557.8 10.97R Z.55

19 2 5.5 6561.2 10.969 2.87
19 4 48.3 6564.7 10.966 3.J5
I9 7 18.3 6568.2 10.963 3.42

19 9 36.5 6571.7 10.960 3.66
19 11 44.2 6575.! 10.958 3.88

19 13 42.5 6578.4 10.955 4.08
19 15 32._. t 6581.5 10.952 4._7

19 17 |4.3 6584.6 10,950 4.44

19 18 49.5 6587.5 10.947 4.60
19 20 18.3 6590.4 10.945 4.75

19 21 41.5 6593.0 10.942 4.89
19 22 59.5 6595.6 10.940 5.02

ii
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ATLAS CENTAURISURVEYORLUNAR TRAJECTORIESFOR 1964-1966

Sx .034_0Z SV -_,893619 52' -.447514 OAO
C3 -1.065353 £CC .98,Z506 SIR 12974.857 RCA
GHA 225.3T§9
LAUNCHDATE HAY 5,1966

LNCH LNO4 |NJ XNJ
A2_TN TINE P8 I._T IONG

* TRUE ANOXALYCUT OF"RANGEFROX 84,00 TO 88,00
89.00 19 2 25.3 Z7.584 25.35 307.26 -4.185 98.86 103.08
90.00 19 1`1 13.0 27.450 24.89 307.22 -2.178 JOJ.02 103.95
91.00 19 19 14.3 27.50fl 24.45 _r07.|5 -.353 |02.96 J04.BO
9"Z.O0 19 26 2'8.8 27.541 23.97 307.05 J ._J 104.68 105.65
93.00 19 32 57.9 27.564 23.52 306.94 2.734 106.|9 106.49
94.00 ][9 38 44.0 27.577 L:_.OB 306.80 4.018 I07.50 |07.33
95.00 19 43 50.6 27.583 ;_.63 306.66 5.147 J08.64 106.16
96.00 19 48 21.4 27.503 22.|9 .'.'.'.'.'.'.'.'.'TOG.506.139 109.61 1_.98
97.00 19 52 20.4 27.580 21.7'6 _06.33 7.010 110.44 |09.B0
98.00 19 55 51.6 27.575 21.33 306,15 '_.775 JJ|.14 110.63
99.00 19 58 58,4 27,568 20,90 305,97 8,448 111,74 111,45

J00.00 20 11 44.2 27, .rM_J 20.47 305. T_ 9.04'/ J |2,24 |J2._

lOl.O0 20 4 11.7 27.553 20.05 305.58 9.567 1J2.66 113.08
10Z,_ 20 6 23.5 27.545 |9,62 30J,37 10,034 |13,00 113,90
103.00 20 8 21.6 27,537 |9,2| _050|6 |0,45| ||3,29 114,72
104,00 20 |0 8,0 27,529 |8,79 _04,95 |O,8L_ ||3.52 ||5,53
105;00 20 J| 44.0 27,S_ |8.36 _04,T_ ||,|58 ||3,']'0 ||6.35

106.00 20 J3 11,2 27,515 17,97 304,50 1J,460 JJ3,84 117.17
107.00 20 ,14 30.5 27,508 17.56 304,27 ||,733 113.94 ||7.98
IOB.O0 20 ,13 43.0 27.502 17.16 304.04 11.961 1,14.01 1,16.80
109.00 20 ,16 49.5 27.496 ,16.76 503.80 `12.207 1`14.04 119.62
,110.O0 20 `17 50.7 27.490 `16.36 303.55 J2.4`14 |,14.05 Y_.43
`11,1.00 20 ,18 47.2 27,485 15,97 303,,=[0 J2,603 !`14.04 `12`1,25
1`12.00 20 ,19 39.3 27.480 ,15.58 5033.04 ,12.777 ,1,14.G0 JL:>'Z.07
113.00 20 20 28,0 27,475 15,`19 302,78 `12,937 `1`13,94 ,122,89
,1,14.00 20 2,1 ,13.2 27.47,1 ,14.8,1 J02.51 ,13.(_5 1,13,86 ,123.70

PAGE 26,1

-26.584_98 RAO _72o19825 RN ,,_944P.324 LAT 2L1.310600 L(_ _79.461800
6544,6650 LTA -6,00000 GTA ,14.0(]000 TO 667,5000 P(X. 2

LPH 224.6535 LQ4 243.1518
1_" 62,590 ARRZVAL DATE HAY 8 ,1966 10 52 53.7

INJ TNJ INJ IN./ INJ !NJ ,1NJ
TA RT AS(: AZNTH TJNE RAD VEL PTH

,19 13 32.8
,19 22 20.5
,19 30 21.8
19 37 36.3
,11944 5.4
,19 49 51.5
,19 54 58.1
19 59 _,9
20 327,9
20 6 59.,1
20 10 5.9
20 12 51.T
20 13 19,E
20 |7 31.0
20 19 29.1
20 21 15.5
20 22 5`1.5
20 24 19.7
20 25 _.0
20 26 _0.5
20 27 57,0
20 28 58,Z
20 29 54.7
20 30 47.0
20 3,1 35,5
203220.7

6553.3
6547.0
6544.7
6545.5
6548.4
655Z.6
6557.8
6563.3
6569.0
6574.6
6580.0
6585.2
6590.,1
6594.7
6598.9
6602.9
6606.6
66,10.0
66,13.2
66J6.!
66,18.8
662,1.4
6623.8
6626,0
6628.0
6630.0

,10.981
10.986
,10.9_
,10. 9_
,10.985
,10.982
,10.977
10.973
,10.968
I0,963
,10.959
,10.954
,10.950
,10.946
,10.943
10,939
10.936
10.933
10.93,1
I0,9"28
I0,926
I0,924
10,922
10,9"20
10.918
,10.917

-2.07
-,1.08

o.17
.63

,1.35
1.99
Z.SS
3.04
3.47
3.85
4 .`19
4.48
4.74
4.97
5.`18
5,36
6.53
5.68
5,6`1
5.94
6.O5
6.,15
6.25
6.33
6,41
6.48



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTORZES FOR 1964-1966

SX .259577 SY

C3 -.990582 ECC

(,HA 226.3615

LAUNCH OATE MAY

PAGE 262

LNC.H LNCH
AZHTH TIME

* TRUE

89.00 19 57 21.0
90 .(3O 20 6 9.9

91.00 20 14 ll.O
9Z.O0 2O 21 25.3

93.00 _D 27 53.9
94.00 _D 33 39.5

95.00 20 38 4fi.4
96.00 20 43 1.5,4

97.00 20 47 13.7

98 .(30 20 50 44.1
99.00 20 53 50.2

100.00 20 56 35.2
101.(30 20 59 2.0

102.00 21 I 13.2
103.00 21 3 J0.7
I04,00 Zl 4 56.4

I05.00 21 6 32.0
106.00 21 7 58.6

107.00 2J 9 17.5
108.00 21 10 29.5

J09.00 21 11 35.6

110.00 21 12 36,4
|11.00 21 13 32.5

112.00 ZI 14 Z4.4
113.00 21 15 12.6

114.(30 21 15 57,5

-.855668 SZ -.447719 OAO -26.59745 RAO 286.87583 RH 394445.793 LAT 28.310600 LCN 179.461800

• 9_3736 5LR 129_2.887 RCA 6544.6650 LTA -6.00000 GTA 14.00000 T6 667.5000 P_. 2

LR'_ 236.7696 LCH 243.1fl18

6,1966 TF 62.586 ARRIVAL OATE MAY 9 1966 Jl 47 30.B

INJ |NJ INJ INJ INJ
I.AT LCNG TA RT AS( A2_4TH

ANO4ALYOUTC_RANGE FI_CI4 84.00 TO 88.00

27.374 25.35 307.25 -4._O 113.61 103.07
27.444 24.89 307.21 -2.368 115.77 103.94

27.500 24.43 307.14 -.543 117.71 104.80

27.538 23.97 307.05 1.092 119.43 105.65
27.562 23.52 306.93 2.544 120.94 106.49

27.576 23.08 306.80 3.827 122.25 107.33
27.582 22.63 306.66 4.955 123.39 108.16

27.583 22.19 306.50 5.945 124.36 108.98
27.581 21.76 306.33 6.813 125.18 109.80

27.576 21.3Z 306.1fi 7.576 125.89 110.63
27.570 20.89 305.97 8.247 126,48 111.45

27.563 20.47 305,78 8,859 126.98 112.27
27.556 20.04 _Ofi.58 9.362 127.39 113.08

27.548 19.62 305.38 9.827 127.74 113,90
27,541 19.20 305.17 10,242 128,02 1J4.72

27.534 18.79 304.95 10.613 128.25 115.54
27.527 18.38 304.73 10.946 128.43 116.35
27.520 17.97 304.51 11.246 128.56 117.17

27.513 17,56 304,_ 11.518 128.66 117.98
27,507 17.16 _04.04 11.765 128.73 118.80

27.502 16.76 303.80 11.990 128.76 119.62

27.496 16.36 303.55 12.195 128.77 120.44
27.491 15.97 303.30 12.383 128,75 121.25

27.486 15.58 303.05 12.556 J28.72 J22.07
27.482 15.19 302.79 12.715 128.66 122.89

27.477 14.81 302.52 12.862 128.58 123.71

INJ INJ INJ INJ

TIME RAO VEL PTH

20 8 29.5 6554.2 10,984 -2.17
20 17 17,4 6547,4 10.989 -1.17

20 25 18,5 6544,8 10.992 -.27
20 32 32.8 6545.3 10.991 .fi4

20 59 1.4 6547.9 10.989 1,26
20 44 47.0 6551.9 10.986 1.90

20 49 52.9 6556.8 10.982 2.46

20 54 22.9 6562.2 10.977 2.95
20 58 21.2 6567.7 10.972 3.38

21 1 51,6 6573.1 10.968 3.76
21 4 57.7 6578,4 10.963 4.09
21 7 42.7 6583.4 10.959 4.58

21 10 9.5 6588.2 10.955 4.64
21 1220.7 6592.6 10.951 4.87

21 14 18.2 6596.8 10.948 5.08
21 16 3.9 6600.7 10.945 5.26

21 17 39.5 6604.3 10.942 5.43

21 19 6.1 6607.6 10.939 5.58
21 20 25.0 6610.7 10.936 ft.7!

21 21 37.0 6613.6 10.934 5.83
21 _ 43.1 6616.2 10.932 5.95

21 23 43.9 6618.7 10.930 6.05
21 24 40.0 6621.1 10.928 6.14

21 25 31.9 6623.2 10.926 6.23

21 26 20.1 6625.2 10.924 6.31
21 27 fi.O 6627,1 10.923 6.38
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ATLAS CENTAUR/.SURVI[YOR LUNAR TRAJECTOR|E5 F',_ |_4-|g_

SX .465938 SV

C3 -.95DZ69 £CC

(.HA 227.347|
LAUNCH DAT[ MAY

kNOt INCH

A214TH TINE

, TRUE: ANC:I.t_Y

_2.00 _44 1.1
93.00 2D 51 1.4

94.00 2O 57 aS.7
95.00 2J 3 Z4.1

9G.O0 Z| 8 49.4
97.00 Z| |3 46.5

9B.DO 21 18 |7o6

99.00 21 2"Z 24.9
JO0.O0 21 26 10.4

lOl.O0 21 29 36.3
JOZ.OO 21 3Z44.5

103.00 Zl 35 _6.8
104.00 2J 38 14.8
;05.00 21 4O 40.0

106.00 21 42 53.7
|07.00 21 44 57.0

lOe.O0 21 46 5J,Z
109.00 ZI 48 36,9

lJO.O0 2l 50 15.Z
111.00 21 51 46,8

112.00 Zl 53 JZ.Z
113.00 21 54 32.1

114.00 21SS 46,9

-.775_,04 ,52' -.42547§ OAO -25.18076 RAO 300.98851 RM
.984399 .SIR !2_7.23§ RCA 6544.6650 LTA -6.00000 GTA

LPH 248.5394
7.1966 TF 62.934

PA_[ 263

398701.583 LAT 28.3|0600 LCN 279.46|b'00
,14.00000 T8 667.5000 POt. 2

L_ 243.1518

ARRIVAL OATE MAY JO ,1966 !2 39 52.7

INJ IN! IN! IN! INJ INJ

/..AT _ TA RTASC _ZI,CTH TIME

OUT Or RANGE FRON 84.00 TO 9J.O0
Z7.300 24.04 306.80 --6.105 125.83 105.55 20 55 8.6

27.362 _J.58 _06.73 -4,498 J27.52 106.41 21 Z B.9
27.421 23.J2 206.64 -3.017 J29.05 107,26 2J B 36.2

2"/'.4r-_ 22.67 306.54 -1.667 ,130.43 108.11 21 14 3%.6

27._;03 _,_ _06,42 -.44| 131,67 108.95 21 19 56.9

L:=7.529 2|.78 306._ .67J 132.77 109.79 21 24 54.0
27.549 21.33 :_06.12 1.679 133.'I5 110.62 21 29 25.1
2'7.563 20.gO 305.96 2.593 J34.62 |J|.44 2| 33 32.4

27.57Z 20.46 305.79 3.421 135.39 ,112.27 21 37 J7.9
27.578 20.04 305.60 4.171 136.07 113.09 21 40 43.8

Z7.582 19.6J 305.41 4,853 136.66 113.91 21 43 52.0
27.583 19.19 305.2| 5.474 |37.|8 ||4.73 2,1 46 44.3
27.583 18.77 305.00 6.059 ,137.63 1J5.55 21 49 _.3

27.582 18.35 _04.79 6.554 158.02 J,16.37 21 51 47.5
27.580 17.94 304.56 7.0_6 !58,56 1J7.19 21 54 |.2

L_'.577 17.53 304.34 7.459 ,158.65 lJS.00 21 56 4.5
27.574 17.J2 _4.10 7.856 158.89 IJ8.82 21 57 58.7
27.570 16.12 303.86 8.221 139,09 1J9.64 21 59 44.4

27.567 J6.32 _03.R 8.558 |59,26 l_0.45 L_Z ,1 22.7

27.563 15.93 303.37 8.870 1_9,59 1_1.27 22 2 54.3
Z't.559 15._4 303.11 9.!58 139.49 122.09 22 4 J9.7

27.555 15.15 302.85 9.426 139.56 122.90 22 5 39.6
27.551 14.76 _02.58 9.674 139.61 123.72 _ 6 54.4

IN! IN! IN!
RAD vI[L PTH

6563.1 10.978 -3.03

6554.7 `10.985 -2.23
6549.2 10.990 -l.50

6546.0 10.99_ -.83
6544.8 !0.9_ -.22

6544.9 J0.993 .33

6546.1 10.992 .83
6548.0 J0.991 1.29
6550.5 J0.989 1.70

6553.3 10.986 2.07
6556.3 J0.984 2.41

6559.5 JO.9_! 2.72
6567.7 !0.978 3.00
6566.0 J0.976 3.25

6569.,1 !0.973 3.49

6572.3 10.970 3.70
6575.3 J0.968 3.90
6578.2 10.965 4 .08

6581.0 !0.963 4.25
6583.7 ,10.961 • .40

6586.3 10.959 4.54

6588.8 10.956 4.68
659!.Z 10.954 4.80



ATL,_$ CENTAUR/SURVEYOR LUNAR TRAJECTORIES F'_R |964-|5N56 PAGE 2G4

5X ,645533 SV

C3 -.9Z_722 ECC

GHA Z2_.33_8
LAUNCH OATE HAY

LNCH LNCH

AZHTH TIHE

-.66054_ SZ -.3d3358 OAO -22.54183 R,_3 324,34132 _ 401898.789 LAT 28.3J0600 LC_I 279.46J800

.9_4751 SLR 129_9.537 RCA 6544.6650 LTA -6.00000 GTA |4.00000 T8 667.5000 POL Z
Lf¥1 260.03|| LOH E43.|518

8,1966 TF 63.473 ARRIVAL OATE HAY 11 1966 13 29 12.7

INJ INJ INJ INJ INJ

PB LAT LCNG TA RT A,._ A214TH

* TRUE: ANOHALV CUT OF" RANGE FRCH 84.00 TO 99.00
JOO.OO 21 40 59.2 27.344 20.55 305.56 -5.177 159.86 |12.19

IO1.(30 21 45 29.7 27.377 _0.11 305.41 -4.165 140.84 ||5.02
IO2.O(3 21 49 42.7 27.415 19.68 305.25 -5.216 14|.74 115.86

IO3.OO 21 55 59,2 27.446 19.24 305.08 -2.555 142.55 114.69
104.OO 21 5720.6 27.475 18.82 304.90 -1.5|7 |45.30 115.52
105.OO 22 0 47.7 27,495 |8._3 304.70 -.757 I45.97 116.54

IO6.00 22 4 |.8 27.515 17.97 304.50 -.051 144.58 117.17
IO7.00 22 7 5.8 27.528 17.55 304.29 .606 I45.15 117.99

lOB.O0 22 9 54.6 27.541 17.|4 304.07 1.218 |45.6_ I18.8|
109.00 22 IZ 55.1 _7.551 16.73 303.85 1.788 146.07 119.65

110.OO 22 15 6.1 27.559 16.33 305.61 2.520 146.46 120.45
111.00 22 17 28.5 27.565 15.93 305.57 2.816 |46.82 121.27

112.OO 22 19 42,4 27,§71 15.55 305.12 3.2Z]0 147.15 J22.09
113.O0 22 21 49.1 27.575 15.14 302.87 3.715 |47.4J JL:_.9J

114.OO 22 23 48.9 27.578 14.75 302.61 4.122 147.65 125.73

|NJ INJ INJ INJ

TIHE RAO VEL PTH

21 52 6.7 6557.9 10.9_5 -2.57
21 56 37.2 6555.5 10.987 -2.07

0 50.2 6549.8 10.990 -I.60

4 46.7 6547.4 10.992 -1.16
22 828.1 6545.8 10.994 -,75

lI 55.2 6545.0 10,994 -.38

22 15 9.5 6544.7 10.995 -.02
2? 18 11.3 6544.8 10.994 .30

L:>Z2I 2.1 654fl,4 10.994 .60
2225 42.6 6546.2 10.995 .89

2"Z 26 13.6 6547,5 10.992 1.15
2228 55.8 6548.6 10.991 1,40

22 30 49.9 6550.0 10.990 1.65
32 56.6 6551.5 10.9_9 1.84

22 54 56.4 6555.1 10.987 2.05
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ATLAS CENTAUR/SURVEV_.'W LUNAR TRAJECTORIES F',0R |964-|966 PAGE 265

sx .792539 Sv -.516525 SZ

C3 -._25404 ECC .984L,_06 SiR

C#IA 229.3184

LAUNCH OATE HAY 9,1966

-.324167 CAO -18.91511 RAO 326,90635 RM 4038_.9.949 LAT ;_8.310600 LOll 279.461B00

12989,889 RCA 6544,6650 LTA -6,00000 GTA 14,00000 TB 667,5000 POL Z
LPH 27| °53|4 LOM 243.15|8

TF" 64,084 ARR|VAL 0ATE MAY |g 1966 14 15 24.J

LNCH LNO4 JNJ ]NJ INJ

A2)4TH TZI4E P8 I.AT _ TA

:ll

41

:#

IlK

* TRUE ,¢NO_LY OUT or RANGE F'RO4 84.00 TO 109.00
IJO.OO _ 3J 5Z.8 Z7,_4 16,45 303,40 -5,674

lJ|,OO L:_ 35 6,3 27.343 |6,O4 _O3.|7 -4,988
||_.00 _'_ 58 |0,6 Z?.37| |5,64 ,_(_"_._ -4,_

| | 3.0D _ 4| 6.| L=_,_ |5,L:_ _0'_ • 7| -5, T07

114,00 L_ 43 53.5 ZT,419 |4,84 3(3_,47 -'5.|_0

151.45 120.39

152.03 121 ._
152.57 J,_.04

! 53.07 l_..B7
153.53 123.69

MOON IX_.S NOT CROSS TI_ 243.1518 MERIOXAN (_ MAY 24 1966

LUNAR (_CL_NATJOq |S GR_,Tr.R THAN "|5,0 OI_C,d_IF_$FRC_4 HAY

ZNJ INJ ]NJ ZNJ fNJ JNJ

RT ASC AZMTH T|I4E RAO VEL PTH

;_ 43 .5 6560.6 J0.98! -Z.SZ
46 J3.8 6557.0 10.984 -2.47

L:'249 18.1 6555.9 10,987 -Z,I5
L_ 5_ 13.6 6551.5 10.989 -1.B4

55 l.O 6549.5 10.99| -1.55

13 1966 _ MAY 3! 1966

I



ATLAS CENTAUR/_VEW.'_ LUNAR TRAJECTC'_IIr$ IrC_ |_4-|966 PAGE 266

SX -.715520 SV

C3 -l.4JlSJO ECC

GHA 249°03|4

LAUNCH OATE NAY

LNCH LNCH

AZMrH TIHE

-.647737 5Z -.261665 OAO -15,16t3B6 RAO 222.J555Z RH 375985,523 LAT 28.3J0600 LC_I 279.46J800

.976_24 5L.R 12937.656 RCA 6544.6650 LTA -6.00000 GTA J4.00000 T6 667,5000 POL Z

LPH |53.9780 L.OH 243.15JB

29,1966 TF 64,626 ARRIVAL 0ATE JUNE I 1966 5 58 53,9

INJ INJ INJ INJ |NJ

PB LAT LONG TA RT ASC AZNTH

TRUE ANO,IALV CUT _ RANGE FRCN 84.00 TO II4.00

INJ INJ ZNJ INJ

TIME RA0 V_L PTH

I
I

I
I

I
I
I
I
I

I

I
I
i

I

t
I
I

I
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ATLAS CENrAUR/SURVEVOR LUNAR TRAJECTORIES F'CR |964-1966

SX -.523524 SV -.779697 S?
¢3 -1.3_335 ECC .97832] SLR
_a_A 250.O170

LA_ DAT_ MAY _10¢|_6

LNO4 INCH

AZNTH TZIqE P8

]b

:#

J

41

= TIeJE ANO4ALY

105,00 14 58 45.4 Zq'.3_"9
106.00 15 Z _9.1 L:rr.361

107._0 15 6 20.3 27,_J5
108.00 J5 9 49,8 _/'.424

J09.00 ]15 |3 8.Z _i'.449
lJO.O0 15 16 ]6,3 _.47|

|||._0 |5 |9 |4.8 _,,4_

llZ.OO 15 ZZ 4.3 Z?,506

113.00 IS Z4 45,4 Z?,519
114.00 15 ZT J8.7 Z?.53!

PAGE Z67

-.343505 OAO -_.09055 RAO Z36.|_316 RN 379253.0J6 LAT 2B.3J06ryJ LCN 279.46lB00

12947.454 ROi 6544.66.50 LTA -6.00000 GTA J4,00000 T6 667,5000 POt. Z

LPH |67,|265 L04 243.|5JB

TF" 63,896 ARRIVAL DATE JUI_ 2 1966 6 50 41,0

INJ INJ INJ INJ INJ
LAT LCNG TA RT ASC AZMTH

OUT CF P-ANGE FROq 84,00 TO 104.00

18.46 304.55 -5.405 59,70 ll6,29
18.04 304.36 -4.544 6(3.49 |11.12

J7.62 30,1.J7 -3.7.'_ 6J._ ll7.95
17.20 30_,97 -2.966 6J,89 Jl8.78

J6,78 303,75 -2,249 62,5J J19,60
J6.37 303.53 -1.575 63.08 J_.43

15.97 303.30 -.94J 63.59 121.25
J5,36 303.06 -.345 64,06 J22.07

IS.J7 _102,82 ,2J6 64,49 1_.90

14.78 _D2.57 .744 64.88 123.72

JNJ |NJ INJ INJ

TIME RAD VEL PTH

J5 9 52.9 6559.! 10.965 -2.61

15 13 46.6 6554.9 10.968 -2._5

15 J7_-_/'.8 655|.5 lO.97J -1.84
J5 20 57.3 6549.0 |0.973 -J.47

J5 24 |5.7 6547.2 |0.975 -l.ll
15 27 23.B 6545.9 10.976 -.78
|5 30L:_,3 6545,J |0,976 -.47

J5 33 11.8 6544.7 10.977 -.17

J5 35 52.9 6544.7 10.977 .II
15 38 26.2 6544.9 10.977 ,37

I



ATLAS CF'NTAUR/SURVEYC'R LUNAR TRAJECTORIF'S FOR 1964-|966 PAGE 26B

sx -. 3034_,3 SV

C3 -1.214716 ECC

GHA 251 .OO27
LAUNCH OATIS HAY

o,_6315Z 5? -.403569 OAO -23.80146 RAO _50.6Z844 RN 3831|0.645 LAT _8.3|0600 LON Z79.461800

.9813056 SLR |2958.802 RCA 6544.6650 LTA -6.00000 GTA 14.00000 TB 667.5000 PEt 2
LPH 178,4610 LCI4 Z43.151B

31,1966 TF 63.229 ARRIVAL OATE JUNE 3 1966 7 44 37.4

LNO4 LNCH

AZHTH TIHE F_

_k

#

,_ TRUE

95,00 15 46 13.9 27o306
96.00 15 52 9.6 27.356

97.00 ,15 57 40.2 27.407
98.00 16 2 47.0 27.449

99.00 16 7 31.5 27.483
1130.00 J6 11 55.1 27.509
JOl.O0 16 15 59.3, 27.530

102.00 16 19 4fi.7 27,546
103.00 16 23 15.6 27.559

J04.00 16 26 30.5 27.568
J05.00 16 29 31.fl 27.574

106.00 16 32 19.9 27.579
107.00 J6 34 56.7 27.582
108.00 16 37 23.1 27.583

109.00 16 39 39.8 27.583

IJO.O0 16 41 47.8 27.583
111.00 J6 43 47.8 27.581

112'.00 16 45 40.4 LY/'.580
113.00 16 47 26.3 27.577

114.00 16 49 6.1 27.575

INJ INJ INJ |NJ INJ

LAT LOI_G TA RT ASC A2'HTH

ANC_LY OUT OF RANGE FRO4 84.00 TO 94.00

L_'Z.72 306.37 -6.014 74.41 108.05
22.27 306.26 -4.662 75.79 108.89

21.82 306.15 -3.403 77.06 109.74
21.37 306.02 -2.242 78.21 110.58

20.93, 305.8B -1.173 79.26 111.42
20.49 505.72 -.190 BO.20 112.25

20.05 305.56 .714 81.05 113.07
19.62 _05.37 1.546 81.82 113.90
19.;_ 305.18 2.312 82.51 114.72

18.77 304.99 3.018 83.12 115.55
18.36 304.78 3.670 83.67 116.37
17.94 304.56 4.271 84.16 117.19

17.53 304.34 4.827 84,59 118.00
17.12 304.11 5.342 84.97 118.82

16.72 303.e7 5.819 85,31 119.64

16.3e 303.63 6.262 85.60 120.46
15.92 303.58 6.674 65.85 121.27
15 • 55 505.15 7.058 86.07 I2"Z.09

15.14 30_.87 7.416 86.25 IL:_Z. 91

14.75 302.60 7.750 86.41 125.75

INJ INJ INJ INJ
TII,_, RAO YIEL PTH

I5 57 21.4 6562.5 10.966 -2.98
16 5 17.1 6555.4 10.973 -2.3I
16 8 47.7 6550.4 10.977 -1.68

16 15 54.5 6547.1 10.979 -1.11
16 18 39.0 6545.3 10.981 -.58

16 23 2.6 6544.7 10.982 -.09
16 27 6.8 6544.9 10.981 .55

16 30 53.2 6545.8 10.981 .77
16 34 25.1 6547.3 10.979 1.14
16 57 38.0 6549.2 10.978 1.49

16 40 39.0 6551.5 10.976 1.62
16 45 27.4 6555.7 10.974 2.11

16 46 4.2 6556.2 10.972 2,39
16 48 30.6 6558.8 J0.970 2.64

16 50 47.3 6561.4 10.967 2._8
16 52 55.5 6564.! 10.965 5.10

16 54 55.3 6566.7 10.965 5.30
16 56 47.9 6569.5 10.961 5.49

16 58 53.8 6571.9 10.959 5.67
17 0 13.6 6574.4 10.956 5.84

I
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ATLAS CENTAUR/SLIRVEvOR LUNAR TRAJECTOR|ES FOR 1964-1966 PAGE 269

sx -.070400 sv -.895565 SZ -.439327 0AO -26.02093 P-AO 265.50521 RH 387362.785 LAT 2_.310200 LON 2?9,461800
C3 -l.lOt140Z E_C¢ .9811301 SIR 12970.22"t RCA 6544.6650 LTA -6.00000 GTA 14.00000 T8 667.5000 POt, 2

¢a.eA 251.9883 LPH 192,9458 LOg 243.1518

LAUNCH 0AT£ JUN 1.1966 I"F 6_.724 ARRIVAL OAT£ JUNE 4 1966 B 40 2.2

LNO4 LNCH ]NJ ]NJ |NJ INJ ,[NJ

AZt4TH T,[ME: i:_ /..AT LONG TA RT ASC AZIqTH

,I=

,It

* TRUE: /UgOP4ALYCUT OF' RANGE FROI 84.00 TO 89.00

90.00 J6 46 8.4 27.357' 24.9| 307..|2 -4.892 91.16 103.90
91.00 16 54 12.8 L_r.420 24.45 _07..06 -3.047 93.13 104.7.7.
92.00 17. I 36.6 27,477 22.99 306.98 -1.359 94.91 105.62

93.00 17 8 20.5 27,518 23.54 506.89 .166 96.50 106.47

94.00 17 14 25.8 27.546 L:_J.OB _06.T/' 1.556 97.91 107..31
95.00 17. 19 55.0 27.565 ;_.64 306.64 2.76_ 99.15 108.|5

96.00 17. 14 50.8 2?.57.6 _.ZO 306.49 3.856 100.24 |08._
97.00 17. 29 16.1 27.582 2|.76 _06.33 4.8_ 10|.|9 109.80

98.00 17. 33 14.0 27.,r.N_3 21._ 306.|6 5.70| |02.0| ||0.63
99.00 17. 36 47..4 27.r181 20.89 _105._ L;.476 102.72 ||1.45

10{3.00 17 _3 59.2 27.5?9 20.46 305.78 7.169 103.34 112.27
101.00 I? 42 51.8 27.57.5 20.04 305.60 7.789 103.86 113.09
102.00 17. 45 27.6 27,569 19.61 305.40 8.345 104.31 113.91

103.00 17. 47. 48.5 27.563 19.20 305.19 8.845 104.69 1|4.73
I04.00 17. 49 56.4 27.557 18.78 _04.98 9.296 105.01 115.54
105.00 17 51 51.8 27.550 18.37 504.76 9.704 105.28 116.36

106.00 17 53 39.0 27.544 17.96 _04.53 J0.074 105.50 117.18
lor.oo 17. 55 16.3 27.538 17..55 504.30 10.411 105.61 111.99

108.00 17. 56 45,6 27,531 17.15 J04.06 10.718 J05.81 118.81
109.00 17 58 7.9 27,525 16.74 303.82 10.999 J05.91 119.62

110.00 17 59 23.9 27.520 16.35 303,58 11.257 105,98 120,44

111.00 18 0 34.4 27.514 15.95 303.32 11.494 106.03 |21.26
112.00 18 I 39.8 27,509 15.56 503.07 11.712 106.04 122.08

113.00 18 2 40.7 27,5404 15.18 30_.81 11.914 106.04 1_.89
114.00 18 3 37..6 27.499 14.7.9 302,54 12.101 106,01 123.71

J'NJ |NJ INJ |NJ

TINE RAD VIE:L PTH

16 57 J5.9 6556.5 10.97.6 -2.42

17. 5 20.3 6549.3 10.983 -1.51

17. 12 44.1 6545.6 10.986 -.67.
17. 19 28.0 6544.7. 10.986 ,08

17 25 33.3 6545.8 10.965 .7.6
17. 31 2.5 6548.4 |0.963 1.37

17. 35 .58.3 6552.0 10.980 1.91
17 40 23.6 6556.2 10.97.7 2.39

17. 44 21.5 6560.7. 10.973 2.82
17 47 54.9 6565.4 10.969 3.21

17. 5Jt 6.7 6570.1 10.965 3.55
17 53 59.3 6574.7 10.961 3.86

J? 56 35.1 657.9.2 10.957 4.13
17 58 56.0 6583.5 10.954 4.58
18 1 3.9 6567.5 10.950 4.61

18 3 .3 6591.4 10.947. 4.81
18 4 46.5 6595.0 J0.944 4.99

18 6 23.8 6598.5 10.941 5.16
18 7 53.1 6LcOJ.7. 10.9138 5.31

18 9 15.4 6604.8 10.936 5.45
18 |O 31.4 6607.6 10.933 5.58

18 11 41.9 6610.3 10.931 5.69
18 12 47..3 6612.9 10.9_3 5.80

18 13 48.2 6615.3 10.927 5.90
18 14 45.1 6617..5 10.925 5.99

I



ATLAS CENTAUR/SURVEYC'_ LUNAR TRAJECTORIES FOR 1964-1966

sx .161303 SY -.878233 S_ -.450209 OAO -76.75710 RAO 280.40740 RM

C3 -1.027397 ECC .983131 SIR 12978.93§ RCA 6544.6650 LTA -6.00000 GTA

GHA 252.9740 LPH 205.2668
LAUNCH DATE JUN 2,1_6 TF 62.543

LNCH LNCH INJ INJ |NJ INJ INJ

AZMTH TIME P8 tAT LONG TA RT AS(: AZMTH

* TRUE ANOMALY OUT CF RANGE FRCI4 84.00 TO 87.00

88.00 17 39 53.2 27.328 25.81 307.31 -5.495 105.82 102.21
89.00 17 49 29.5 27,410 25.35 307.29 -3.294 108.20 103,09

90.00 17 58 18.6 27.479 24.88 307.25 -1.279 110.37 103.96
91.00 18 6 18.5 27.526 24.42 307.17 .533 112.30 |04.8!

92.00 18 13 29.1 27.556 23.97 307.07 2.146 113.99 105.66
93.00 18 19 51.9 27.573 25.52 306.95 3.570 ||5.47 106.50

94.00 18 25 29.9 27.58? 23.07 306.81 4.820 116.75 107.33
95.00 18 3027.0 27.583 22.63 306.66 5.911 117.64 108.16

96.00 18 34 47.7 27.581 22.19 306.49 6.863 116.76 108.98
97.0D 18 38 36.2 27.575 21.76 306.32 7.692 119.55 109.80

98.00 18 41 56.8 27.568 21.33 306.14 8.4|7 120.21 110.62

99.00 18 44 53.2 27.560 20._0 305.96 9.051 120.76 11|.44

I00.00 18 47 29.0 27.552 20.47 305.77 9.608 121.21 112.26
101.(30 18 49 47.1 27.543 20.05 305.57 ]0.099 121.59 113.08
I02.DO 18 fil 49.9 27.535 19.63 305.36 10.533 121.00 |13.90

103.00 18 53 39.6 27.527 19.21 305.15 10.919 122.15 114.71
IO4.OO 18 55 18.1 27.519 18.79 304.94 11.265 122.55 115.55

105.00 18 56 46.8 L:_'.5|2 18.38 304.7_ 11.572 122.50 116.35
106.00 18 58 7.1 27.505 17.97 304.49 I|.850 122.61 117.16

IO7.00 18 5920.0 ,37.499 17.57 304.26 12.100 122.68 117.98
108.00 19 0 26,6 27,493 |7.16 304.05 12,328 122.75 118.80

10_.00 19 I 27.5 27.487 16.76 305.79 12.534 12"4.74 119.61
110.00 19 2 23.4 L_.4BI 16.57 305.54 12.725 122,75 120.45

111.00 19 5 lfl.O 27.476 15.97 _03.29 12.896 122.69 121.25
112.00 19 4 2.7 2'7.471 15.58 305.05 13.054 122.64 122.07

113.00 19 4 47.0 27.467 15.20 302.77 13.2_0 122.56 122.88
114.00 19 fl 28.1 27.463 14.81 302.51 13.535 122.47 123.70

PAGE 270

391732.157 LAT 28.310600 LON 279.461800

14.00[X_ T8 667.5000 POt. 2
LOH 245.|5|8

ARRIVAL DATE JUNE § 1966 9 35 55.0

INJ INJ INJ INJ

TIME RAO VEL PTH

17 51 .7 6559.6 10.977 -2.72
18 0 57.0 65._.0 10.986 -1.65

18 926.1 6545.5 10.989 -.63
18 17 26.0 6544.8 10.990 .26

18 24 36.6 6546.9 10.988 1.06
|8 30 59.4 6551.0 10.985 1.77

18 36 37.4 6556.2 10.980 2.39
18 41 54.5 6562.0 10.975 2.95

18 45 55.2 6568.0 10.970 5.40
18 49 43.7 6574.0 10.965 3.81

18 53 4.3 6579.8 10.960 4.17
18 56 .7 6585.3 10.956 4.49
18 58 36.5 6590.5 10.952 4.76

19 0 54.6 6595.3 10.947 5.01
19 2 57.4 6599.8 10.944 5.22

19 4 47.1 6605.9 10.940 5.41
19 6 25.6 6607.8 10.937 5.5B
19 7 54.3 6611.3 10.934 5.74

19 9 14.6 6614.5 10.931 5.87

19 I0 27.5 6617.6 10.929 6.00
19 lI 54.1 6620.5 10.927 6.11

19 12 35.0 6622.9 10.924 6.21
19 15 30.9 6625.3 10.922 6.31

19 14 22.5 6627.5 10.921 6.39
19 15 10.2 6629.6 10.919 6.47

19 15 54.5 6651.5 10.917 6.54
19 16 35.6 6635.3 10.916 6.61

I
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ATLAS CENTAUR/SLRVEYO_ LUNAR TRAJECTORIES FOR 1964-|966

5X .379099 SV -.8|§497 52'
C3 -.982563 ECC .983867 SLR

GHA 253 • 9596

I.AUNCJ.! DATE JUN 3, | 966

PAGE gT!

-.4373_0 0),O -25.93303 RAO 294.932"42 RM 395890.0?.7 LAT 2_.3J0600 LON 279.46JB00

12983.75| RCA 6544.6650 LTA -6.000(_ GTA 14.(X_DO TB 667.5000 POt. Z

LPH 2_7.2954 LOR 243.55|B
TF 62,756 ARRIVAL DATE JUNE 6 J968 JD 29 33.6

LNO4 LNO4 TNJ |NJ ZNJ .TNJ |NJ
AZMTH T,[HE: P8 LAT LONG TA RT AS(: AZMTH

_k

* TRUE ANOMALY OUT _ RANGE FROM 84.00 TO 89.0D

90,00 16 32 54.1 27.303 24.92 307.06 -6.0J8 1J9.84 103.86
9J .00 18 40 59,2 L:r/',376 24,46 307,01 -4,161 J2J ,82 J04,75

92.00 |8 48 24,8 L_',44| 24,00 _106,95 -2,457 |23,6| |05.6|
93.00 J8 55 11,6 27,490 23,54 306.86 -.914 125,23 106,46

94.00 19 I 20.8 27.525 23.09 306.75 .477 J26.66 107.31
95.00 19 6 54.5 27,549 _.64 306.62 1.725 127.93 108.14

96.00 J9 11 55,3 27,566 _,_0 306,48 2,843 129.04 108.97
97.00 19 16 26.J 2'1.576 21.76 306._, 3,843 1,,,X).02 109.80

98,00 19 20 29,6 Z'I',581 21.32 306,16 4,72;6 130,87 110.63
99.00 19 24 8.6 2_r.583 a3.89 305.98 5.535 131.61 111.45

100.00 19 27 26,0 27.583 20,46 J05.80 6,250 |32,2§ 1J2.27
101.00 19 30 24.0 27.581 20.03 305.60 6.892 132.80 1J3.09
102.00 19 33 5,J Z't,ST? 19.61 505,40 7,469 ,133.27 113.91

103.00 19 35 31.0 27.573 19.19 305.20 7.989 133.67 1J4.73
J04.0O 19 37 43,7 L=rJ',568 16,77 304,99 8,459 134.02 J|5,55

105,00 19 39 44,6 27,563 18,_6 304,77 8,884 |34,30 ||6,36
106,00 |9 4| _5.2 L_.557 17.95 _04.._1 9,_'1 |34.54 ||7,|8

107.00 19 43 16,6 _r.552 17.54 304,3J 9,623 ]34,73 JJB,O0
J08.00 19 44 49,7 _/',546 17,14 _O4,08 9,944 |34,89 |18,81
109.00 19 46 |§.7 L_.541 16.74 ._3.84 10.2,',_ |35.0| ,119.63

110.00 19 47 35.1 Z'/'.536 16.34 3D3.59 J0._09 |35.09 |20.45
Ill.00 19 48 48.8 27.531 15.95 303.34 J0,758 135.15 J2J.26

JJ2.00 J9 49 57.3 27.526 J5.55 303.08 10.987 135.J8 122.08

113.00 19 51 1.1 27.521 15.17 302.82 11.199 135.18 1,72.90
JJ4.00 19 52 .7 27,516 14.78 302.55 1|._J6 135.16 123.71

|NJ |NJ |NJ ]NJ

T_ME RAO V_L PTH

|B 44 1.6 6562.6 10.977 -2.98
18 52 6.7 6553.2 10.985 -2.06
18 5932,3 6547.7 J0,990 -I,L_

19 6 J9,1 6545,1 J0,992 -.4fl

19 12_8,3 6544,8 10,992 ,24
19 18 2,0 6546,1 10.991 .86
1923 2.8 6648.7 10.989 1.41

19 E7 33.6 6552.0 10.986 J.91

19 31 37.1 6555.8 10.983 2.35
J9 35 16.1 6559.8 10.979 2.74

19 38 33.5 6564.0 10.976 3.10
19 41 31.5 6568.2 10.972 3.4E

19 44 12.6 6572.3 10.969 3.70
19 46 38.5 6576.3 10.965 3.96

1948 51.2 6580.2 10.962 4.19
19 50 52.1 6583,8 10,959 4.41
19 5242.7 6587.3 10.956 4.60

19 54 24.J 6590.7 10,955 4.77
19 55 57.2 6593.8 10.951 4.93

19 5723.2 6596.8 10.948 5.08
19 5842.6 6599.6 10.946 5.21

19 59 _6.3 6602.2 10.944 5.33

1 4,8 6504.7 10,942 5.45
2 8.6 6607.1 10.940 5.55

2_ 3 8.2 6609.3 J0.938 5.65



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTCR.IE$ FOR 1964-1966

SX .573048 SY

C3 -.9566|2 ECC
GHA 254.9453

LAUNC/-10ATE JUN

LNCPt LNCH

AZMTH TIME PB

_TRUE
96.00 19 27 46.8 27.316

97.00 19 33 18.2 27.362
98.00 19 38 25.9 27.409

99.00 19 43 ||.Z 27.448
100.00 19 47 35.7 27,479
101.00 19 fll 40.9 27.505

102.00 19 55 26.2 27.fi25
I03.00 19 58 59.0 27.541

I04.00 20 2 14.8 27.553
105.00 20 5 16.7 27.563
106.00 20 8 6.0 27.570

I07.00 20 |0 43.7 27.57fl
lOB.O0 20 13 10.9 27.579

109.00 20 15 28.4 27.581

110.00 20 17 37.1 27.583
111.00 20 19 37.8 27.583
112.00 2021 31.2 27.583

113.00 2023 17.8 27.582

114.00 2024 58.2 27.581

-.713620 52' -.402942 OAO -23.76223 RAO 308.76498 RR

• 9_4293 SLR 129_6.538 RCA 6544.6650 LTA -6.00000 GTA
LPH 229.029B

4,1966 TF 63.237

JNJ INJ INJ INJ INJ

LAT LCNG TA RT AS( A2'HTH

ANOHALV CUT OF RANGE FRGR 84.[30 TO 95.00
22.28 _06.L._Z -5.784 133.75 108.88

21.83 306.11 -4.527 135.01 109.72

21.38 305.98 -3.338 136.18 110.56
20.94 305.85 -2.281 137.23 111.40

20.50 305.69 -1.289 138.18 112.24
20.06 303.53 -.377 139.04 113.07
19.63 305.35 .462 139.82 113.89

19.20 305.17 1.235 140.51 114.72
18.78 304.97 1.948 141.13 115.54
18.36 304.77 2.605 141.69 116,36

17.94 304.55 3.212 142.18 117.18
17.53 304.33 3.774 142.62 118.(30

17.12 304.J1 4.294 143.01 118.62
16.72 303.87 4.776 143.35 119.64

16.32 303.63 5.2"44 la3.65 120.46
15.92 303.39 5.640 143.91 121.27

15.52 303.13 6.048 144.13 122.09
15.13 302.87 6.390 144.31 122.91

14.75 302.61 6.727 144.47 123.73

PAGE 272

399497.055 LAT 28.310600 LCN 279.461600

14.00000 T8 667.5000 POL 2

LOF4 243.1518
ARRIVAL OATE JUNE 7 1966 11 ,30 48.5

INJ INJ INJ INJ
TfME RAO VEL PTH

19 38 54.3 6561.2 10.979 -2.87
19 44 25.7 6554.8 10.985 -2.25

19 49 33.4 6550.2 10.989 -1.67
19 54 1B.7 6547,2 10.991 -1.13

19 58 43.2 6545.5 10.993 -.64
20 2 48,4 6544.7 IO.993 -.19

20 6 35.7 6544.8 10.993 .23
20 10 6.5 6545.4 I0.993 .61
20 13 22.3 6546.5 10.992 .97

20 16 24.2 6548.0 10.990 1.29
20 19 13.5 6549.8 10.989 1.59

20 21 51.2 6551.7 10.987 1.87
20 24 18.4 6553.8 10.986 2.13

20 26 35.9 6556.0 10.984 2.37
20 28 44.6 6558.2 10.982 2.59

20 30 45.3 6560.4 10.980 2.80
20 32 38.7 6562.7 10.978 2.99

20 34 25.3 6fi64.9 10.976 3.17
36 5.7 6567.1 10.974 3.34
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORXE5 FOR |964-1966 PAGE 215

sx .755624 Sv

C5 -.941254 ECC
GHA 255.9_09

LAUNCH DATE JUN

LNCH INCH

A_TH TIME

:41

Ill

g,I

_k

41

*TRUE

105.00 _0 20
IO6.00 20 24

J07.O0 20 27

108._ 20 51
109.00 20 34
I lO.O0 20 57

lll.O0 20 40
112.00 20 43

115.00 20 45

114,00 20 48

-.579711 5Z -.349997 DAD -20.48716 RAO 521.76756 RH 402242.707 LAT 28.310600 LON 219.461800

.984§46 5LR 129_8.193 REA 6544.66.50LTA -6.00000 GTA 14.00000 TB 667.5000 P(3L 2

LPH 240.5|33 LON 243.151B
5,1966 TF 63.835 ARRIVAL DATE JUNE B J966 12 B 44.6

INJ ]NJ INJ |NJ INJ INJ |NJ ]NJ JNJ

P8 L.AT LCNG TA RT A._ AZHTH TIME RAO VEL PTH

ANE_L'f OUT OF RANGE FRCN 84.00 TO 104.OO

26.6 27.5|2 18.47 3(34.53 -5.938 |46.24 1|6.29 20 31 34.1 6562.! JO.979 -2.95
14.6 2"/'.357 18.05 304.34 -5.105 147.00 117.12 20 35 2Z.I 6557.6 10.983 -2.53

50.1 27.371 17.63 304.15 -4.31| 147.71 117.95 20 38 57.6 6553.9 10.986 -2.14
13.9 27.402 17.21 303.94 -3.565 148.36 ||8.77 20 42 21.4 655J .0 10.989 -1.77
26.8 27.428 16.79 303.73 -2.866 J48.95 119.60 20 45 34.3 6548.7 10.991 -1.42

29.4 27.4§| |6.38 _(33.5J -_.2|0 149.50 |20.42 20 48 36.9 6547.| 10.992 -l.lO

22.6 27.47| 15.98 _}03,29 -l.594 |49.99 121.25 20 51 _0.| 6545.9 10.993 -.79
6.8 2_'.488 15.57 303.05 -|.0|4 150.44 ILPZ.O7 20 54 14.3 6545.2 10.994 -.50

42.8 2_7.503 15.18 302.80 -.470 150.85 |L_Z.89 20 56 50.3 6544.8 |0.994 -.23
ll.O 21.515 |4.78 302.5fl .043 |5|.22 123.71 20 59 18.5 6544.7 10.994 .02

I



AI"L._$ CENT_-U_/._JRVEY¢._ LUNAR TRAJECTC_IE$ F'C_q |_4-|966 PAGE ?74

SX .86Z240 SV

C3 -.94_7 ECC

GHA 256.9Z66

LAUNCH OATE JUN

LNCH

A2'MTH

-.420976 57 -.2_164l 0AO -16.35817 RAO 333.97675 RM 403B76.953 LAT 2B.3J0600 LON 279.461600

.gd45Z7 SiR 12988.0C'_ RCA 6544.6650 LTA -6.00000 GTA 14.00000 T6 667,5000 POL 2

LPH 251.8|53 LGH 245.JSJB

6.J966 TF 64.46| ARRIVAL 0ATE JUNE 9 1966 12 55 _0.9

INCH [HJ ZNJ ]NJ INJ

T,[HE PB LAT LONG TA RT ASC

XX TRIJE ANCIMALY OUT CF" RANGE F'RCI4 84.00 TO |J4,_

THE f,tOON OC_.S NOT CRC_5 _ 243.J5|8 W...RIOIAN ON JUN 23 |_o6 "

THE LUNAR 0ECLZNATIC]N |5 OREATf'_R THAN -iS.0 E_EGREE_$ FRCt4 JUN

INJ INJ |NJ INJ [NJ

AZq4TH TIHC RAO VEL PTH

I0 J966 THRCIJOH JUN 2B 1966

I

I
I
I
I
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I
I
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ATLAS CF'NTAURI:_,,_Vf.'¢CQ LUNAR TRAJECTORZ_.$ FOR |964-|_6

sx -.595058 Sv -.73812g SZ -.317918 0AO -18.53704 RAO 231.1Z526 RI4

C3 -1 ._35099 £CC .978572 SLR 1_949.092 RCA 6544.6650 LTA -6.00000 GTA
GHA 276.6295 LPH 136.4714

LAUNO.I DATE JUN 26,1966 TF 64.142

LNCH

AZT4TH

_x

4_

109.00
l IO.CO

III .DO

I IZ.O0
II_.00

ll4.0D

LNCH IN| IN| IN| IN| IN|

TI_ P8 LAT LONG TA RT AS(: AZMTH

4c

4s

TRUE ANOe_LY CUT OF RANGE FROM 84.00 TO 10tl.00

12 54 4fi.O 27.3|9 16.85 303.64 -5.706 54.91 119.57
12 58 19.0 27,344 |6,44 J03,42 -4,961 54,97 |_.40

19 | 3|.| Z?,3T4 |6,03 303,20 -4,248 55,58 |2J,L_
19 4 39,8 Z'/'.40| 15,62 302,97 -3,5?4 56,14 |_Z.05

J3 ? 39.7 Z? .42fl | fl ._ 302.74 -2.9_9 56.65 |L:_.87
13 lO 3J.4 27.44? |4.82 302.49 -2.339 57.|3 |23.70

PAGE ZTfl

_11]93.176 LAT 25.3JOGOD LON 279,46|_00
J4.00000 T6 667.500D POt. 2

L(_ 243.1518

ARRIVAL OATE JUNF. Z9 1966 4 44 35.8

IN| IN| |NJ IN|

TJPlE RAC VEL PTH

13 fi 52.5 6560.7 10.964 -2.82

13 920.5 6556.8 10.967 -2.4fl
J3 12 38.6 6553.6 10.970 -2.10

J3 15 47.3 6551.0 10.972 -1.17

13 18 47.2 6548.9 10.974 -I.45
J3 2| 38.9 6547.4 |0.975 -1.|6

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-Z966 PAGE 276

sx -.387468 SY -.837t_52 SZ -.384543 OAO -22.61540 RAO 245.18164 RM
C3 -1._t39778 EC( .980137 SLR J2959.337 RCA 6544.6650 LTA -6.00000 GTA

GHA 277.6|52 LPH |49. |808
LAUNCH OATE JUN Z7,1966 TF 63.459

LNC_
A2_TH

_c

_t

INCH IN| |NJ |NJ |NJ IN|
TIME P(3 I-AT LONG TA RT ASC AZMTH

_t

_t

=_ TRUE ANCHALY

98.00 J3 39 27.0
99.00 13 44 34.9

100.00 13 49 22.8

101.00 13 53 51.9
lO2.00 J3 58 3.5

103.00 14 I 58.6
J04.00 J4 5 38.6
J05.00 14 9 4.3

JO6.00 14 12 17.1
107.00 14 J5 17.7

108.00 14 18 7.2
109.00 14 20 46.4

110.(30 14 23 |6.|

111.00 14 25 37.|
112.00 14 27 50.0
113.00 14 29 55.5

114.00 J4 31 54,2

OUT OF RANGE FRO4 84.00 TO 97.00

27.297 21.42 305.67 -6.127 68.74 |10.52

27.343 20.98 305.74 -4.961 69.90 1J1.37
27.389 20.53 305.61 -3.870 70.96 112.20

27.428 20.09 305.45 -2.858 71.94 113.04
27.460 19.66 305.29 -1.9J9 72.83 113.87

27.487 19.23 _05.12 -1.048 73.63 114.70
27.508 18.80 304.93 -.240 74.37 115.53
27.526 18.38 304.73 .511 75.03 J16.35

27.540 17.96 304.53 1.208 75.63 J17,17
27.552 17.54 304.3| 1.657 76.17 | J8.00

27.56! 17.13 304.09 2.460 76.65 118.82
27.568 16.72 303.66 3.023 77.09 119.64

27.573 J6.32 303._ 3.547 77.48 |20.45
27.577 15.92 303.38 4.037 77.82 1_| .27

27.580 15.53 503. J3 4.495 78.J3 122.09
27.582 15.13 502,87 4.923 78.40 1_.9|

27.583 14.75 502.6| 5.325 78.63 |23.73

384625.383 LAT 28.310600 LON 279.461800
|4.00000 T6 667.5000 POt. 2

L_ 243.Z518
ARRIVAL 0ATE JUNE 30 1966 5 36 44.2

IN| IN| IN| IN|

TIME RAO VEL PTH

13 50 34.5 6563.2 10._,_66 -3.03
|3 55 42.4 6556.8 10.972 -2.46

14 0 30.3 6552.1 10.976 -1.92
14 4 59.4 6548.1 10.978 -l.4J
14 9 11.0 6546.5 10.980 -.95

14 13 6.J 6545.2 10.98| -.52
14 16 46.1 6544.7 10.982 -.12

14 20 11.8 6544.8 10.982 .Eft
14 23 24.6 6545.4 10.981 .60

14 26 25.E 6546.4 10.980 .92
14 29 14.7 6fl47.7 J0.979 J.22

14 31 53.8 6549.2 |0.978 1.50
14 34 23.6 6550.9 10.977 1.76

14 36 44.6 6fl52.7 10.975 2.00
14 36 57.3 6554.6 J0.973 2.22

14 41 3.0 6556.6 |0.972 2.44
14 43 1.7 6558.7 10.970 2.64

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-1966 PA(,E 2TT

I

I

I

I

I
I
I

I

I
I
I

I
I

SX -.161194 Sv -.88,903_ SZ o.428528 OAO -25.37421RAO 259.72312 RM 38819Z.566 LAT _B.310600 LON 279.461800

C3 -J.J11595 ECC .98|749 SiR J2969.886 R(A 6544.6650 LTA -6.00000 GTA 14.000(_ TB 667.5000 POt. Z

GIlA ZTS.6(X]B LPH 161.5935 LOR E43.15|8
LAUNCH DATE Jl_ 28,1966 TF 62.889 ARRIVAL OATE JULY J 1966 6 30 48.7

LNCH INCH
A214TH TII_

*TRUE

92._X_ 14 38 33. J
93.00 14 45 JO.4

94.00 14 51 53.6
95.00 14 57 44.2

96.00 15 3 3.9
97.00 15 7 55.0

98.00 15 |2 19.7
99.00 15 16 ZI3.4

100.00 J5 19 59.4
101.(30 Jfl Z3 18.7

102.00 15 215 20.5
103.00 15 29 6.4
104.130 15 31 38.4

J05.00 15 33 57.7
106.00 15 36 5.B

107.130 15 38 3.8
I08.013 15 39 52.8

109.00 15 41 33.7
110.00 15 43 7.3

11|.00 15 44 _4.4
llZ.O0 15 45 55.7

113.00 15 47 11.6

114.00 15 48 22.6

INJ INJ INJ JNJ INJ
PB LAT LONG TA RT AS(: A214TH

ANO4ALVCUTOF RANGE FRCI4 84.00 TO 91.00

27.369 24.02 306.87 -4.624 85.54 105.58

27.421 23.56 306.79 °3.039 87.20 106.43
27.470 23.11 _06.69 -|.582 88.71 J07.28

27.507 22.66 306.58 -.L:_O 90.06 108.13
27.535 22.21 306.45 .938 91.27 108.96

27.554 21.T? 306._0 2.02_ 92.34 109.79
27.568 21.33 306.14 3.001 93.78 110.62

27.576 213.89 305.97 3.885 94.12 111.45

27.581 20.d6 _05.80 4.684 94.85 112.27

27.583 a3.03 305.61 5.407 95.50 IJ3.09
27.583 19.61 305.41 6.062 96.06 113.91
27.582 19.19 305.21 6.657 96.55 114.73

27.579 18.77 _05.00 7.197 96.98 115.55
27.575 18.35 304.78 7.690 97.34 116.37

27.571 17.94 304.56 8.140 97.65 117.18
27.527 17.54 304.33 8.552 97.92 J18.00

27.562 17.13 3134.09 8.9",,,,,,,,_9 98.14 118.82
27.557 16.73 303.85 9.T/6 98.32 119.63

27.§52 16.33 _03.61 9.596 98.46 11_0.45
27.547 15.94 303.35 9,891 98.58 12J.27

27.542 15.55 303.10 10.164 98.66 122.08
27.538 15.16 302.54 10.418 98.71 122.90

27.533 14.77 302.57 10.653 98.74 123.72

ZNJ INJ |NJ INJ
TIlE RA0 V[L PTH

J4 49 40.6 6555.Z 10.917 -2.29

14 56 37.9 6549.2 10.982 -1.51
15 3 1.1 6545.9 10.985 -.78

15 B 51.7 6544.7 IO.986 o.13
15 14 11.4 6545.1 10.966 .46
15 19 2.5 6546.? 10.985 1.08

15 2327.2 6549.I 10.983 1.49

15 27 27.9 6552.1 10.9B0 1.9"?
15 31 6.9 6555.5 10.977 2.31
15 34 26.2 6559.1 10.974 2.68

15 37_.0 6562.8 J0.971 3.00

15 40 13.9 6566.6 10.968 3.30
15 42 45.9 6570.3 10.965 3.57

15 45 5.2 6574,0 IO.962 3.81
15 47 13.3 6577.5 10.959 4.03

15 49 11.3 6580.9 10.956 4.24

15 51 .3 6584.2 10.953 4.42
15 5241.2 6587.3 10.950 4.60
15 54 14.8 6590,4 10.948 4.75

15 55 42.0 6593.2 10.945 4.98
15 57 3.2 6596.0 10.943 5.04

15 58 19.1 6598.6 10.941 5.16

J5 59 30.1 660J.D 10.939 5.28

I



ATLAS CENTAUR/SURVEYCR LUNAR TRAJECTCR|E$ FCR |964-|966

SX .070146 SY -.891055 SZ

C3 -].029175 ECC .983102 ,%R

GHA 279.5865

LAUNCH 0ATE JUN 29,1966

LNCH LNCH
AZMTH TIME P6

* TRUE ANOHALY CUT CF

B_.O0 15 27 17.5 27.299
89,00 15 36 5|.! 27.383

_.(_0 I5 45 39.3 27.457
91.00 15 53 40.Z Z7.510

92.00 |6 0 53.4 _7.545
93.00 |6 720.4 27.567

94.00 16 13 3,8 27.578
95.00 16 18 7.3 27.583

96.00 16 22 34.7 27.583
97.(30 16 26 30.3 27.579

98.00 J6 29 57.9 27.573
99.00 |6 33 1.3 27.566

100.(30 16 35 43.7 27.559

101.130 16 38 8.0 27.551

102.00 16 40 16.8 27.543
103.00 16 42 12.| 27.535
104.00 16 43 55.7 27.528

JOfl.OO 16 45 29.3 27.520
106.OO 16 46 54.2 27.5|5

107.00 16 48 II.3 27.507
IO8.00 16 49 21.8 27.501

109.00 16 50 26.4 27.495
110.00 16 51 25,8 27.489

111.O0 16 5220.6 27,484
112.00 16 53 11.3 27.479

113.00 16 53 58.4 27.47§
I|4.(XJ 16 54 42.2 27,470

PAGE 278

-.448443 OAO -26.64383 RAO 274.50|20 RM 591812.69| LAT 28.310600 LOM 279.46|800

12978.743 RCA 6544,6650 LTA -6.00000 GTA 14.00000 T8 667.5000 POE 2
LPH |75.2176 LCN 245.1fl18

TF 62.574 ARRIVAL OATE JULY 2 1966 7 25 49.9

INJ INJ INJ INJ INJ

LAT LCNG TA RT A,5C AZMTH

RANGE FROM 84.00 TO 87.00
25.82 307.28 -6J66 99.16 102.20

25.35 307.26 -3.973 101.53 103.08

24.89 307.£_ -1.956 |05.70 103.95
24.45 307.15 -.|35 105.64 |04.81
25.97 307.06 1.493 107.56 105.65

25,52 306.94 2.937 108.86 106,49
23.07 306.81 4.210 110.|6 107.33

_.63 306.66 5.327 111.28 108.16

22,19 306.50 6.306 1|2.23 108.98
21 • 76 306.35 7,163 I 13,05 109.80
21.33 306.15 7.915 113.74 110.63

20.90 305.96 8.575 114.52 ||1.44
20.47 305.77 9.156 114.81 112.26

20.05 305.58 9.671 115.21 113.08
19.62 305.37 10.127 115.54 113.90

19.21 305.16 10.533 115.82 114.72
18.79 304.95 10.896 116.04 115.55

18.38 304.73 11.,3_ 116.21 116.35
17.97 304.50 11.516 116.34 JILl7
17.56 304.27 11.782 116.43 117.98

17.16 304.04 12.025 116.49 118.80
16.76 303.79 12.242 116.51 119.62

16.36 J03.55 12.443 116.52 120.45
15.97 505.30 12.626 116.49 121.25

15.58 303.04 12.795 116.45 lrZ.07
15.19 302.78 12.950 116.39 IL:_.89

14.81 302.51 13.094 116.30 123.70

IN| IN| IN| IN|
TIHE RAO VEL PTH

15 3825.0 6565.5 10.974 -3.06
15 47 58.6 6552.5 10.983 -1.97

15 56 46.8 6546.6 10.988 -.97
16 4 47.7 6544.7 10.990 -.07

16 12 .9 6545.8 10.989 .74
16 18 27.9 6548.9 10.986 1.46

16 24 11.5 6553.4 10.985 2.09

16 29 14.8 6558,7 10.978 2.64
16 33 42.2 6564.4 10.973 5.13

16 37 37.8 6570,1 10.969 3.55
16 41 5.4 6575.7 10.964 3.92

16 44 8.8 6581.1 10.959 4.25
16 46 51.2 6586.3 10.955 4.54
16 49 15.5 6591.1 10.951 4.79

16 51 24.3 6595.6 10.947 5.02
16 53 19.6 6599.8 10.944 5.2"?
16 55 5.2 6605.7 10.940 5.40

16 56 36.8 C<o07.5 10.957 5.56
16 58 1.7 6610.6 |0.935 5.71

16 59 18.8 6615.7 10.932 5.84
17 0 29.3 6616.6 10.930 5.96

17 I 35.9 6619.3 10.927 6.07
17 2 55.3 6621.8 10.925 6.17

17 3 28.1 6624.1 10.923 6.26

17 4 18.8 6626.2 10.922 6.34
17 fl 5.9 6628.2 |0.920 6.42

17 5 49.7 6630.1 10.918 6.49

I

I

I

I

I

I

I

I

I

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTCRZES FOR |964-|966

SX .Z93679 SY

C3 o.9_1453 ECC

GIlA 280.5721
LAUNCH OATE JUN

-.8463|] ,SZ -°4444210AO -26.3B633 RAO 269.13735 RM

• 983_86 5LR 12983.$66 RCA 6544.6650 LTA -6.00000 GTA
LPH 187.3773

30.|966 IF 62.64Z

LNCH LNCH INJ INJ INJ |NJ INJ

A2_4TH TIHE P6 LAT LONG TA RT AS(: A214TH

TRUE ANOHALY OUT OF" RANGE FK_I4 84.00 TO 88.00
89.00 26 25 1.0 27.321 25.37 307.19 -5.625 114.53 103.05

90.00 16 33 47.4 27.398 24.90 :307.16 -3.612 116.69 203.92
91 .(30 16 41 50.0 L:TT.464 24.44 307.10 -|.TI| ||8.6§ |04.79

92.00 16 49 8.fi 27.5|| 23.98 307.02 -.||| J;_0.dO |05.64
93.00 16 55 43.8 27.543 23.53 306.91 1.373 |2|.95 106.48

94.00 /7 | 38.0 27.564 23.08 306.79 2.695 |23._10 107.32
95.00 17 6 54.0 27.576 ;;_.63 _O6.65 5.866 124.48 106.15

96.00 17 11 35.1 27.582 _.19 306.50 4.901 125.50 108.98

97.00 17 15 45.0 27.583 21.76 _06.33 5.816 126.38 J09.81
98.00 17 19 2'7.1 27.582 21.3,_ 306.16 6.624 127.14 110.63

99.00 17 22 44.7 27.57,6 20.89 305.98 7.339 127.78 111.45
100.00 17 25 41.0 27.573 20.46 305.79 7.974 178.53 112.27

IO1.00 17 28 18.6 27.567 20.04 _0fl.59 8.538 178.79 11:3.09
10=°.00 17 50 40.0 27.560 19.62 305.39 9.041 129.18 115.91
103.00 17:32 47.2 27.554 19._3 305.18 9.491 129.50 |14.72

104.00 17 34 42.1 27.547 18.78 304.97 9.895 129.77 115.54
105.00 17 36 26.1 27.541 18.37 _r04.75 10.259 129.98 116.36

106.00 17 38 .8 27.fi34 17.98 _04.52 10.588 130.15 117.17
107.00 17 39 27.2 27.528 17.55 304.29 10.887 |_0.28 117.99

108.00 17 40 46.3 27.522 17.15 J04.05 11.158 130.38 118.81
109.00 17 41 58.9 27.516 16.75 303.81 11.406 130.44 119.62

110.00 17 43 5.9 27.511 16.3,5 303.57 11,633 130.47 1_0.44
111.00 17 44 7.7 27.505 15.96 303.32 11.841 130.48 12|.26

112.00 17 45 5.1 27.501 15.57 _03.06 12.032 130.46 122.07

115.00 17 4.5 58.4 27.496 15.18 302.80 12.209 |30.43 122.89
114.00 17 46 48.1 27.491 14,80 302.§3 12.372 130.37 123.71

PAGE 279

395355.137 LAT 28.310C-'a30 LON 279.461800
14.00300 TB 667.5000 PCt. 2

LOg 243.1518

ARRIVAL DATE JULY 3 |966 8 L=O |7.0

|NJ INJ INJ INJ

T|ME RAO ',/EL PTH

16 36 8.5 6560.3 10.979 -2.79

16 44 54.9 6551.1 10.987 -1.79

16 5Z 57.5 6546.2 10.991 -.B8
17 0 16.0 6544.7 10.99'Z -.05
17 6 51.3 6545.6 10.991 .68

|7 12 45.5 6548.3 10.989 1.34

17 18 1.5 6552.1 10.986 1.92
17_'242.6 6556.6 10.982 2.43

17 26 52.5 6561.4 10.978 2.88
17 3(3 34.6 6566.4 10.974 3._9

17 33 52.2 6fi71.4 10.970 3.64
17 _648.5 6576.2 10.966 3.95
17 3926.1 6580.8 10.962 4.23

17 41 47.5 6585.2 10.958 4.48
17 43 54.7 6589.4 10.955 4.71
17 45 49.6 6593.3 10.951 4.91

17 47 33.6 6§97.0 10.948 5.09

17 49 8.3 6600.4 10.945 5.25
17 50 34.7 6603.6 10.943 ft.40
17 51 53.8 6606.6 10.940 5.53

17 53 6.4 6609.4 10.958 5.66
17 54 13.4 661_.0 10.936 5.77

17 55 15.2 6614.5 10.934 fl.87

17 56 12.6 6616.8 10.932 5.97
17 57 5.9 6618.9 10.930 6.05

17 57 55.6 6620.9 10.928 6.14

I



sx .4982/36 SY

c3 -.958378 ECC
GHA Z81.5578

LAUNCH OATE Jl,,&.

ATLAS CENTAUR/gJRVEYCR LUNAR TRAJEETC_IE$ FCR J964-J966

I

I
I

-.7fi9666 SZ -.417969 OAO -Z4.70643 RAO 303,25776 RH

•984264 SIR 12_6,348 RCA 6544.6650 LTA -6.00000 GTA

LPH 198.6D86
1,1966 IF 63.039

LNCH LNCH

AZMTH TIME

# TRUE ANOHALY

94.00 17 _ 8.8
95.00 17 Z8 14.8

96.00 17 53 52.1
97.00 17 59 2.4

98.00 17 43 47.5

99.130 17 48 9.2
100.O0 17 52 9.4
101.00 17 55 50.0

102.00 17 59 12.7
103.00 18 2 19.2
104.00 18 5 11.0

IO5.OO 18 7 49.6

106.00 18 10 16.2
107.00 18 12 32.0
108.00 J8 14 37.9

109.00 18 16 35.1
110.00 18 18 24.2

111.130 1820 6.1
112.00 18 21 41,4

I13.00 18 23 10.7
1J4.00 1824 34.5

IN! IN! IN! IN! IN!
P6 LAT LCNG TA RT AS( A2_4TH

PAGE 280

598640.Zl1 LAT _8.310600 LCN 279.461800
14.00000 T6 667.5000 POL 2

LOP4 243.J518

ARRXVAL OATE JULY 4 1966 9 J2 40.8

IN! IN! IN! IN!

TOME RAO VEL PTH

I

I
I
I

I
CUT CF RANGE FRO4 84.00 TO 93.00

Z7.35! 23.14 306.57 -4.955 1_9.2! 107.23
27.491 2_.69 306.47 -3.563 130.64 108.08

27.448 _.24 306.36 -2.281 131.94 108.93
27.484 2J.79 306.23 -1.J10 133.1! 109.77

27 • 513 21 • 35 306.09 - .042 134. J5 1 ! 0 • 60
27.535 20.91 305.93 .932 135.09 111.43

27.551 20.47 305.77 ! .820 J35.93 112.26
27.563 20.04 305.59 2.629 136.67 113.09

27.572 19.61 305.40 3.369 137.33 113.91
27.577 19.19 305.20 4.044 |37.9| 114.73
27.581 18.77 305.00 4.662 138.43 115.55

27.583 18.35 304.79 5._29 138.88 116.37

27.583 17.94 304.57 5.749 139.27 117.19
27.583 17.53 304.34 6._7 139.61 118.00

27,582 17.12 304.11 6.668 139.91 118.82
27.580 16.72 303.87 7.075 140.16 119.64

27.577 16.32 303.63 7.451 140.37 120.46
27.574 15.92 303.38 7.799 140.55 12| .27

27.571 15.53 303.12 8.1L_2 140.69 122.09

27.568 15.14 302.86 8.4L_ 140.80 IL_2.9J
27.565 14.76 302.60 8.702 |40.89 123.73

II
17 33 15.3 6556.8 10.983 -2.46 •

17 3922.3 6550.9 10.988 -1.77
17 44 59.6 6547.2 10,991 -1.13

17 50 9.9 6545.3 10.993 -.55
17 54 55.0 6544,7 10.993 -.02 •

17 59 16.7 6545.1 10.993 .46 l
18 3 16.9 6546,3 10.992 .90

18 6 57.5 6548.1 10.950 1.30
18 1020.2 6550.3 10.989 1.67
18 13 26.7 6552.8 10.986 2.01 I

18 16 18.5 6555.4 10.984 2.31 l
18 18 57.1 6558.2 10.982 2.59
18 21 23.7 6561.0 10.979 2.85

18 23 39.5 6563.9 10.977 3.09 _,
18 25 45.4 6566.7 10.975 3.31 II18 27 42.6 6569,5 10.972 3.51
18 29 31.7 6572.2 10.970 3.70

18 31 13.6 6574.8 10.968 3.87
18 32 48.9 6577.4 10.966 4.03 I

18 34 18.2 6579.9 J0.964 4.18 I18 35 42.0 6582.3 10.962 4.32

I
I

I
I
I
I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966

sx .674778 Sv

C3 -.943554 E(.C

C+dA Z82.5434
I.AUNO4 0ATE JUL

LNC.H LNC.H

AZI4TH TIME
4¢

d¢

d¢

=I=

d¢

=I=

_TRUE
JO! .00 18 |O

JOZ.O0 1B J4
IO3.OO J8 J8

IO4.00 18 22
I05.00 18 Z6

I06.00 18 29
IO?.O0 18 33

I09.00 18 38

110,00 18 41
J1J ,00 18 44

IIZ.O0 18 46
| | 3,_) J8 48

l14.t_ le 51

-.637641 SZ -.37|603 0AO -2|.B|450 RAO 3J6.6_083 RN

.98450H SIR 12987.945 RCA 6544.6650 LTA -6.00000 GTA

CPH _I0.0780
2,1966 TF 63.605

|NJ INJ |NJ INJ |NJ
F'B LAT LONG TA RT ASC AZMTH

ANC_ALY OUT OF" RANGE FRCM 84.g0 TO 100.00
11.7 27._99 20.14 305.33 -6.204 14J._ ||3.00

37.6 27.332 |9.71 305.17 -5.2|Z |41.95 !,13.83
47.3 L=7.373 |9._7 _O5.0| -4.Z75 |42.83 ||4.66

4J .B _.7.408 18.84 304.83 -3.401 ,143.64 115.50
22.0 27.438 18.42 304.65 -Z,587 J44.37 J16.33

49.J Z7.463 17.99 304.45 -1 .B27 145.04 ,I|7.|5
3.8 _/'.485 17.57 304.2'3 -1.I19 145.65 117.98
7.1 _.503 17.16 304.04 -.458 146.21 118.80

59.9 Z'/',518 16.75 303,82 .160 146.71 119.62

42.B 27.531 ,16.34 _03.59 .738 147.16 J_0.44
16.6 2'7.542 J5.94 303.35 ! .279 147.56 121.26

42.0 27.551 15.54 303.10 1.7B5 147.93 122.09
59.6 27.556 15.15 _.B5 2._._0 148.25 IL_.91

10.0 27.564 14.76 30Z.60 2.706 148.54 123.73

PAGE _8|

40|452.|2| LAT 2B.310600 LON _79.461B00

|4.00000 TB 667.5000 POL 2

LCM 243.15JB

ARRIVAL OATE JULY 5 ]966 JO 2 3.2

INJ INJ INJ INJ

TINE RA0 VEL PTH

18 21 19.2 6563.7 10.978 -3.OB

18 25 45.1 6558.1 10.9_q3 -2.59
18 29 54.8 6553.7 10.986 -_.12
18 33 49.3 6550.4 10.989 -1.69

J8 37_.5 6548.0 10,991 -1._8
IB 40 56.6 6546.3 10.993 ' -.91

JB 44 11,3 6545.3 10.993 -.56
18 47 14.6 6§44.8 10.994 -.23

18 50 7.4 6544,7 I0.994 .08
18 52 50.3 6544,9 10.994 .37

18 5524.1 6545.5 10.993 .63
18 57 49.5 6546.2 10.993 .B9

19 0 7.1 6547.2 10.992 1.18

19 2 17.5 6548.3 10.99l 1.34

I



ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTC_IES FOR 1964-1966 PAGE ?B?

SX ._167_6 SY

C3 -.9_6970 ECC

GHA 283.52_

LAUNCH OATE JUt.

LNCH LNCH

AZHTH TIME

J1_.00

11_.00

114.00

-.4_7571 SZ -.30_439 OAO -J7.9652! RAO 329.16540 RM 403560.039 LAT 28.310600 LCN 279.46J_00

•9_4616 SLR 129_8,650 RCA 6544,6650 LTA -6,00000 GTA |4,0(]000 T8 667,5000 POt. 2

LPH 22|.4240 LC_4 243.15JB

3,1966 TF 64.2EB ARRIVAL 0ATE JULY 6 1966 10 48 9.8

INJ INJ INJ INJ INJ INJ INJ INJ INJ

PB LAT LCNG TA RT ASC A2_ATH TIME RAO VEL PTH

* TRUE AI_MIALV CUT C_ RANGE FROM

19 4 11.4 27.299 15.67

J9 7 17.9 27.3J6 15.28
19 10 15.9 27.345 14.88

84.00 TO III.O0

302.88 -6.213 153.07 JLP'2.03 19 15 18.9 6563.8 10.978 -3.08

302.64 -5.562 153.6| IL:'2.Sfi 19 18 25.4 6560.0 10.981 -2.76

302.41 -4.933 154.12 123.68 19 21 23.4 6556.7 10.984 -2.45

THE MCX)N 0C_S NOT CRO_$ THZ 243.1518 MERIDIAN ON JUL _ 1966

TH{ LUNAR 0ECLINATIOI I$ GREATER THAN -15.0 0EGREE$ FROM JUL ? 1966 THROUGH JUL 25 1966

I
I

I
I

I
I
I

I
I
I
I
I

I

I
1
I

I
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ATLAS CrNTAUR/SURVrYOR LUNAR TRAJFCTORIrS FOR lgG4-J966 PAGE ZS3

sx -.65lS60 sv

C3 -1o3Z8796 £CC

GNA 303.ZaZO

LAUNCN DATE JUL

LNCl4 LNCi4

.tZNTN TIIA[

]|Z.OO

1J3.OO

J14.OO

-.697875 SZ

°978|82 SLR

Z$,]966

PB

-.296734 OAO -]7.Z6|SZ RAO ZZS.95Z48 RH 3803Z0.71| LAT 28.3J0600 LON Z79.a6]SO0

JZ946.54Z RCA 6544.6650 LTA °6.00000 GTA J4.O0000 T8 667.5000 POL Z

LPH SOS.SZgJ LON Z43.JSJ8

TIr 64.33Z ARR|VAL OAT( JULY Z6 ]966 Z 4J 47.S

;NJ INJ INJ XNJ ZNJ INJ INJ |NJ INJ

/.AT _ TA RT AS(: AZMTH T|I_ RAD VEL PTN

4(

ak

S

S

4s

4:

S

ak

,k

ak

J

ale

S

41

ak

ak

TRUE: ANCMALV CUT OF RANGE FROI

10 5Z 56.0 27.Z96 |5.68

,10 56 ,10.1 ZT.3ZS ,15.27

,10 59 ,15.7 27.355 14.87

84.00 TO IIZ.O0

_i0Z.88 -6.046 49.63 JL_.02 ]] 4 3.5 6562.7 10.96! °2.99

30Z.65 -5.J57 50.L_ JL:_.85 J] 7 ]7.6 6558.8 ]0.96A -Z.65

302.4Z -4.702 50.76 123.68 |J lO 23.2 6555.6 ]0.967 -2.32

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJ(CTOR_E$ FOR |964_]966 PAGE 2B4

SX -.454079 SY

C3 -J.221054 ECC

GHA 304.2276
LAUNCH 0ATE JUL

-.8110C_1 82 -.368755 OAO -2|.638B7 RAO 240.75757 RH 384670.660 LAT 2_.310600 LCN 279.461800

• 979952 SLR 12958.221RCA 6544.6650 LTA -6.00000 GTA 24.00000 Tg 667.5000 POL 2
LPH 129.3096 LOM 243.2528

24,1966 TF 63.636 ARRZVAL 0ATE JULY 27 J966 5 32 55.8

LNCH LNO,I

AZHTH TIH( PB

TRUE ANOHALY CUT C_
101.00 11 39 9.5 27.316
102.00 11 43 38.3 27.358

103.00 11 47 51.0 27.398
104.00 11 52 48.4 27.432

105.00 JJ 55 31.7 27.459
106.00 11 59 1.6 27.483

107.00 12 2 19.3 27.503
J08.00 12 5 25.5 27.519
109.00 12 8 21.0 27.533

110.00 12 11 6.7 27.544
121.00 22 13 43.2 27.553

112.00 12 16 11.2 27.56|
113.00 12 28 31.4 27.567

114.00 2220 44.2 27.572

INJ INJ INJ INJ INJ INJ |NJ INJ INJ
LAT LONG TA RT ASC AZMTH TIHE RAO VEL PTH

RANGE FRCM 84.00 TO 100.00
_.14 305.35 -5.616 64.67 113.00 J! 50 17.0 6560.3 10.968 -2.78

19.70 305.19 -4.605 65.64 113.84 11 54 45.8 6555.1 20.972 -2.28
19.26 305.03 -3.658 66.54 ||4.67 1J 58 58.5 6552.3 10.976 -1.81

18.83 304.66 -2.776 67.35 ||5.50 " 12 2 55.9 6548.5 10.978 -1.37
18.41 _04.67 -1.953 68,10 116.33 12 6 39.2 6546,5 10.960 -.97

J7.98 _04.47 -|.185 68.78 117.16 12 10 9.1 6545.4 10.982 -.59
17.57 304.27 -.468 69.40 127.98 12 13 26.8 6544.8 10.982 -.23
17.15 304.05 ._D2 69.96 128.80 12 16 33.0 6544.7 :0.981 .10

16.74 303.83 .828 70.47 119.63 12 19 28.5 6545.0 10.981 .41
16.34 303.60 1.414 70.94 1_,45 12 LP_ J4.2 6545.7 20.980 .'tO

15.93 303.36 1.962 71.35 121.27 12 24 50.7 6546.6 10.980 .97

15.54 303.11 2.477 71.72 122.09 12 27 18.7 6547.7 10.979 1.23
15.14 502.86 2.959 72.06 IL_z.gJ 12 29 38.9 6549.0 20.978 1.46

14.75 302.60 3.412 72.35 123.73 12 31 52.7 6550.4 10.976 1.69

I
I
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$x -°234789 SY

C3 -1.114227 ECC
GHA 305.2133

LAUNCH DATE JUL

LNO.I

A2'NTH TJNE

,If

,i, TRUE

93.00 12 29
94.00 12 36

95.00 IZ 4Z

96.00 IZ 48
97.00 12 53

98.00 JZ 57
99.00 13 2

lO0.O0 13 6

I01.00 13 9

102.00 13 13
103.00 13 16
I04.00 13 19

105.00 13 Zl
106.00 13 Z4

107.00 13 L=6
108.00 13 28

109.00 13 30
llO.O0 J3

111.130 13 33
I IZ.O0 13 35

113.00 13 36
|14.00 13 36

ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR l_,1-1966

-.B77139 .57 -.418928 OAO -24.1669J RAO 255.01459 RN
• 981706 SLR 12969.601 RCA 6544.6650 LTA -6.00000 GTA

LPH 131.71LPZ

25,1966 TF 63.026

INJ INJ INJ INJ INJ
P8 LAT LONG TA RT AS(: AZMTH

.AM:_LY CUT CF RAN_ FR_ 84.00 TO 9_.00

45.S 27.325 23.59 306.69 -5,629 79.69 106.39
20.7 Z'/'. 378 23.13 306.60 -4.JZ? 81.25 107.25

25.4 27.4_ 22.68 306.50 °2.756 62.67 108.10
1.3 27.474 22.23 306.39 -1.'164 83.96 108.94

I0.I 27.506 _| .78 _06.25 -._03 65.J2 109.7B

53.5 2/'.531 21.34 _06.1J .755 86.16 110.61
13.4 27.549 20.gO 305.95 1.720 87.08 11J .44
11.9 27.563 213.47 305.78 2.598 87.91 112.27

50.7 27.572 _3.04 305.60 3.399 88.64 113.09
II .7 27.578 19.6| 305.41 4.129 89.29 113.91

16.4 27.581 19.19 305.21 4.796 89.87 114.73
6.6 27.583 18.77 305.00 5.406 90.37 115.55

43.5 27.583 t8.35 304.79 5.965 90.81 116.37

8.5 27.582 17.94 _04.57 6.478 91.20 117.19
_.8 27.580 17.53 _14. _ll 6.950 91.53 ||8.00

27.3 27.578 17.12 304.11 7.384 91.82 118.82
25.0 27,575 16,72 303.87 7.785 92,06 119,64

10.8 27.571 16.3Z 303.6Z 8.J55 92.Z7 J_0.45
51.4 27.567 15.93 _03.37 6.496 92.44 |2| .27

25.5 27.564 15.53 =.tO3.12 8.816 92.58 122.09
53.6 27.560 15.15 30_.85 9.ill 92.68 122.91

16.3 27.555 14.76 .102.59 9.J86 92.76 123.72

PAGE 785

_J8785.848 LAT 28.3J06_ LCN Z79.461800

14.00000 TB 667.500_ P_ 2

LON Z43.1518
ARRIVAL DATE JULY 2B 1966 4 25 52.Z

INJ INJ INJ ZNJ
T|NE RAD VEL PTH

1240 53.3 6560.3 10.973 -Z.79
12 4728.2 6553.l 10.919 -2.01

12 3332.9 6548.4 |0.983 -1.36

12 59 8.8 6545.7 10.98S -.72
13 4 |7.6 6544.7 |0.966 -.15

13 9 1.0 6544.9 10.986 .37
13 13_3.9 6546.1 10.985 .85

13 17 19.4 6548.0 10.983 1.2'9
|3 20 58.2 6550.4 10.981 1.68

13 24 19.2 6553.1 10.979 2.05
13 27 23.9 6556.0 10.917 2.58
13 30 14.1 65§9.1 10.974 2.68

13 _.51.0 656_.3 10.971 2.96
|3 35 16.0 6565.4 10.969 3.21
13 37 _10.3 6568.6 10.966 3.44

13 39 34.8 6571.7 10.983 3.66

13 41 30.5 6574.7 10.961 3.86
13 43 18.3 6577.6 10.958 4.04

13 44 58.9 6680.5 10.956 4.21
|3 46 33.0 6583.2 10.954 4.37

J3 48 1.1 6585.8 10.951 4.51
15 49 25.8 6588.4 10.949 4.65



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966 PAGE 286

sx -.O0670! sv

c3 -Z.OZI9Z7 ECC
GHA 306.1989

LAUNCH 0ATE JUt.

-.895128 52' -.44§760 OAO -26,47195 RAO 269.57%06 RM

• 983721 5L.R 17979.57! RCA 6544,6650 LTA -6.00000 GTA
LPH I43,8462

26,1966 W 62,619

LNCH LNr...H

AZHTH TIME PB

* TRUE: ANCHALV CUT CF

_9.OO 13 26 46.7 27.3§?

"._O.OO 13 35 33.7 27.4?2
91.OO |3 43 35,7 27.483
92.00 13 50 52.6 27.525

93.00 13 57 25,3 27.555
94.00 14 3 J6,l 27,57l

95.00 14 8 28,2 27.5_0
96.00 14 13 5.0 27.583

97.00 14 17 |0.4 27.583
98.00 14 20 47.9 27.579

99.00 14 24 l.O 27,574
lOO.OO 14 26 52.8 27.568

IO|.DO 14 29 26.2 27.56l
102.00 14 31 43,5 27,554
I03.00 14 33 46,8 27.547

104.00 14 35 _.| 27.540
105.00 14 37 18.7 27.533

%06.[_ 14 _ .50,2 27.5_6
I07.00 14 40 13.6 27.5J9

103.00 14 41 29.9 27.513
109,00 %4 42 39.9 27,507

JlO.O0 |4 43 44.5 27,502
II%.00 14 44 43.9 27.496

112.00 14 45 39.1 27.49|
113.00 14 46 30.4 27,487

114.OO J4 47 18.1 27,48?

INJ INJ INJ INJ INJ
LAT LONG TA RT ASC AE'MTH

RANGE FRCH 84,00 TO t_.O0

25,56 307.23 -4,989 95.51 103,06
24.90 307,19 -2.981 97,66 103,93

24,43 307,12 -1,147 99.62 104,79
23.98 307,04 .501 101.35 105,65

23.52 306,93 1.973 102.88 106,49
23.08 306.80 3.278 104 .EE 107.32

22.63 306,65 4.432 105.38 108,15
L>Z.19 306.50 5,449 106,38 108,98

21.76 306.33 6.345 107.24 109.81
21.32 306.16 7.13fi 107.98 110.63

20.89 305,97 7.832 108,60 111.45
20.47 305.78 8.449 109.13 J12.27
20.04 305,59 8,997 109,57 113,09

19,62 305,38 9,485 I09,94 113,90
19,20 305,|7 9,921 110,25 114,72

18.79 304.96 10.31! 110,50 115.54
18.37 304.74 10.663 110.70 116.35

17.96 304,5J 10,980 110.86 117,17
17.56 304._ 11.268 110.97 117,99
17.15 304.05 11,529 111.06 118.60

16,75 303,81 11.768 IlI.JI 119.62

16,36 303.56 11.966 Ill,13 120,44
15.96 _3.31 12.186 111.13 121.25

15.57 303.05 J2.569 lll.IO 122.07
15.19 302,79 12.539 Ill.06 1_Z.89

14.80 302,52 12.696 110.99 123.7!

392588,934 LAT 28.310600 LON 279.461800

14,00000 TB 667.5000 POt. 2

LC_ 243.1518
ARRIVAL 0ATE JULY 29 1966 5 20 .3

INJ INJ INJ INJ
TIHE RAO VEL PTH

13 37 54,2 6557.0 10.980 -2,47

13 46 4|.2 6549,1 10.937 -1,48
13 54 43,2 6§45°3 10.990 -.57

14 2 .| 6544.8 10.990 .25

14 8 32.8 6546,6 10,989 .98
14 14 23.6 6550.0 10,986 1.63
14 19 35.7 6554,4 10,982 2,20

14 24 12,5 6559,4 10.978 2,70
14 28 17.9 6564.6 10,974 3.15

14 31 55,4 6569.9 10.969 3.54
14 35 8.5 6fi75.l 10.965 3.88

14 38 .3 6560,I 10.961 4.19
14 40 33.7 6584.8 IO,957 4,46

14 42 51.0 6589.3 10.953 4.70
I4 44 54.3 6593,fl 10,949 4.92
14 46 45,6 6597,5 lO,946 5,11

14 4826,2 6601.2 10.943 5.29
J4 49 57.7 6604,6 10,940 5.44

I4 51 21,1 C,607,8 10,937 5,59
14 52 37.4 6610.8 10.935 5.72

14 53 47.4 6613.6 10.932 5.63

14 54 51,8 6616,2 10,938 5,94
14 55 51.4 66J8.6 10.928 6.04

14 56 46.6 66:20,9 10,926 6,13
14 57 37.9 6623.0 10.975 6,22

14 58 25.6 662fl.0 10.973 6,29
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ATLAS C[NTAUR/SURvEYOR LUNAR TRAJFCTORIFS FOR 1964-1966

SX .218038 Sv -.866509 SZ -.4490Z4 0AO -26.68108 RAO 284.12399 RM
C3 -.964035 KCC ._4|72 SIR 12_5.739 RCA 6544.6650 LTA -6._O0(X] GTA

GIlA 307.1846 LF_ |55.6825

LAUNCH OATE JUL 27.1966 TF" 62.564

INCH LNO4 /NJ INJ |NJ ]NJ INJ
A214TH TIHE PO I_AT LQqG TA RT ASC AZMTH

W_

* TRUE A_k_ALY CUT OF" RANGE FROt4 84.00 TO 87.00

_e3.OO 14 16 31.3 27.L:_6 2S.82 307.28 --6.185 109.01 1(Y_.90
89.00 14 26 5.8 27.,,383 25.35 307.26 -3._6 J/l.39 103.08

90.00 14 34 54.3 _?.457 24.89 307._ -1.967 113.56 |03,95
9|.00 |4 42 54.8 27.5|0 24.43 307.J5 -.|47 1|5.50 |04.8|
_.OO 14 50 7.E 27.545 L_.97 307.06 1.478 ||7.2| 105.65

93.00 J4 56 32.8 27.566 23.52 306.94 2.9J6 118.71 106.49

94.130 15 2 |4.6 27.578 L_J.07 _06.80 4.|63 |90.0D |07.33
95.00 15 7 16.0 27.583 _.63 306.66 5.293 121.1J 106.16

96.00 15 II 41.3 _'.583 _.19 306.50 6.E64 IL_.06 |08.98
97.00 15 J5 34.5 27.579 21.76 _06.33 7.1|3 1_.86 109.80

96.(X) 15 18 59.9 27.574 21.33 306.15 7.857 123.55 110.63
99.00 15 22 l.l 27.567 90.90 _05.97 8._A_9 124.12 111.45

lO0.O0 15 24 41.3 27.560 90.47 305.77 9.083 124.60 112.26
|Ol.OO 15 27 3.6 27.552 20.05 305.58 9.590 124.H 115.08

102.00 15 _ 10.5 27.545 |9.62 _r05.37 |0.040 |25.32 113.90
105.00 15 31 3.9 27.5..'37 19.21 _05.|6 10,440 125.58 114,72
IO4.00 |5 32 45.9 _/'.530 18.79 304.95 10.797 J25.80 J|3.53

105.00 15 34 17.9 Z7.523 18.38 304.73 IJ.I|6 125.96 116.35
106.00 15 35 41.3 27.516 17.97 304.50 11.407 126.08 117.17

107.00 15 36 57.1 27.510 17.56 304.Z7 11.668 1_6.17 117.98
IOB.O0 15 38 6.3 27.504 17.16 504.04 J1._04 126.L_'Z 118.80

109.00 15 39 9.6 27.498 16.76 _03.80 12.,190 126.25 JJ9.62
110.00 15 40 7.9 27.493 16.56 _103.55 J2.3|7 126.24 120.43

III.00 15 41 1.7 27.488 |5.97 303.30 12.497 J_6.L:_ |21.25
112.00 15 41 51.4 27.483 15.58 J03.04 12.662 126.17 1_.07

1|3.00 15 42 37.5 27.479 15.19 302.78 12.815 J26.10 12"Z.89
IJ4.00 15 43 90.5 27.474 |4.8J 302.52 12.955 |26.02 |23.7|

PAGK 2B7

396034.750 LAT 28.310600 LCN 279.461e0_
J4.00000 TO 667.5000 POt. 2

L(_ 243.J 516

ARRIVAL 0ATE JULY 30 3966 6 |4 7.6

|NJ INJ INJ INJ

TIgE RA0 V_L PTH

14 27 38.8 6563.6 10.9"17 -3.07

J4 37 13.3 6552.5 10.966 -1.98

14 46 1.8 6546.6 |0.99| o.98
14 54 2,3 6544.7 10.993 -.O7

15 I |4.7 6545..1 10.992 ."13
15 7 40.3 6548.9 10.989 1.45
15 13 _.J 6553.3 10.966 2.0?

15 lB 23.5 6558.5 10.981 Z.63

J5 _ 48.8 6564.| |0.gTr 3.11
"5 26 A2.O 6569..1 |0.9"12 3.53

J5 30 7.4 6575.3 10.96"1 3.90
J5 33 8.6 6580.6 10.963 4.22

15 35 48.8 6585.6 10.958 4.51
15 38 11.1 6590.3 10.955 4.76

15 40 18.0 6594.8 10'951 4.98
15 42 JJ.4 6598.8 10.947 5.18
15 43 53.4 6602.6 10.944 5.36

15 45 25.4 6606.2 10.941 5.5J
|5 46 48.8 6609.4 10.939 5.66

15 48 4.6 6612.4 10.936 5..19
|5 49 13,8 6615.2 10.934 5.90

15 50 17.1 661"1.8 10.932 6.01
15 5J 15.4 6690.2 10.9_0 6.11

15 52 9.2 6622.5 10.9_8 6.90
15 52 58.9 6624.6 10.926 6.M

15 53 45.0 6626.5 |0.924 6.36
15 54 28.0 6628.4 10.923 6.43

I
I
I

I
I
I



ATLAS CENTAUR/SURVEVC'_ LUNAR TRAJECTORIES FOR 1964-1966 PAGE 288

sx .42_3C-,0 sv

¢3 -.93941! ECC

C,_A _8.1702
LAUNCH CATE JUL

LNCH
AZMTH

92 .[30
93.130

94 .(30
95 .(30
96 .DO

97.00

98 .GO
99.00

1(30.00

101.00

IOZ.O0
103.00
104.00

105.00
106.00

I07.00
108 .(30

109.00

110.00

III .(30

112.00

113.00

JJ4.DO

LNCH

TIME:

_k

xk

-.794919 52' -.429663 0AO -25.44620 RAO 298.31900 RH
.984fi76 SLR 12988.3B6 RCA 6544.6650 LTA -6.00{T_ GTA

LPH 167.0223

28,1966 TF 62.872

/NJ INJ INJ INJ INJ

P8 I.AT LCNG TA RT ASC A2'HTH

TRUE AN_ALV CUT CF" RANGE FROM 84.00 TO 91.00
15 15 55.7 27.351 24.02 306.85 -4.942 124.46 105.57
15 22 51.8 27.409 23.57 306.77 -3.356 126.12 106.45

15 29 13.4 27.460 23.11 306.68 -1.903 127.63 107.28

lfi 35 2.0 27.499 22.66 306.57 -.586 128.97 108.12
15 40 19.6 27.528 22.21 306.44 .606 130.17 108.96

15 45 8.3 27.549 21.77 306.30 1.682 131,23 109.79
15 49 30.6 27.563 21.33 306.14 2.653 132.17 110.62
15 53 28.7 27.573 _0.89 305.97 3.529 133.00 111.45

15 57 5.1 27.579 20.46 305.79 4.320 133.72 112.27
16 0 21.9 27.582 ?0.03 305.61 5.035 134.36 113.09

16 3 21.2 27.583 19.61 305.41 5.682 134.91 113.91
16 6 4.7 27.583 19.19 305.21 6.269 135.39 114.75
16 8 34.3 27.581 18.77 305.00 6.802 135.81 115.55

16 10 51.4 27.578 18.35 304.78 7.288 136.16 116.37
16 12 57.3 27.575 17.94 304.56 7.731 136.47 117.16

16 14 53.3 27.571 17.53 304.33 8.136 136.72 llS.00
16 16 40.3 27.567 17.13 304.10 8.508 136.94 118.82

16 18 19.4 27.563 16.73 303.86 8.849 137.11 119.63
16 19 51.3 27.559 16.33 303.61 9.163 137.25 120.45

16 21 16.7 27.554 15.93 303.36 9.453 137.35 121.27

16 22 36.4 27.550 15.54 _03.10 9.722 137.43 122.08

16 23 50.8 27.546 15.15 302.84 9.970 137.48 122.90

16 25 .4 27.542 14.77 302.58 10.201 137.50 123,72

399084.578 LAT 28.310600 LC_I 279.461_00

14.00000 TB 667.5000 POL 2
LOH 243.1518

ARRIVAL DATE JULY 31 1966 7 6 49,2

|NJ INJ INJ INJ
TIHE RAO VEL PTH

15 27 3.2 6556.8 10.984 -2.45
Jfi 33 59.3 6550.2 10.989 -1.66

15 4020.9 6546.5 10.993 o.94

15 46 9.5 6544.8 10.994 -.29
15 51 27.1 6544,8 10.994 .:50
15 56 15.8 6546.1 10.993 .83

16 0 38.1 6548.1 10.991 1.32

16 4 36.2 6550.8 10.989 1.75
16 8 12.6 6553.9 10.986 2.14
16 11 29.4 6557.2 10.984 2.50

16 14 28.7 6560.7 10.981 2.82

I6 17 12.2 6564.! 10.978 3.11
16 19 41.8 6567.6 10.975 3.37

16 21 58.9 6571.0 10.972 3,62

1624 4.8 6574.3 10.969 3.84
16 26 .8 6577.5 10.966 4.04
J6 27 47.8 6580.6 10.964 4.22

16 2926.9 6583.5 I0.961 4.39
16 30 58.8 6586.4 10.959 4.55

16 32 24.2 6589.1 10.957 4.69

16 33 43.9 6591.6 10.955 4.82
16 34 58.3 6594.1 10.953 4.95

16 36 7.9 6596.4 10.951 5.06
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ATLAS CENTAUR/SURVEY'_.'W LUNAR TRAJECTORIF'5 FOR 1964-1966

51( .6|4759 SV -.685758 SZ -.389626 0AO
C3 -.9283?5 ECC .984757 SLR 12989.573 Rr..A
ra4A 309. ! 559

LAUNCH OATE JUk ,_9.J94_

LNCH L.NCH INJ ]NJ INJ ZNJ INJ

AZMTH T|ME F_ /..AT LON6 TA RT ASC AZMTH
_k

_t

#

,= TRUE ANO4ALV CUT OF RANGE FRCN 84.00 TO 97.00

98.OO 16 3 38.8 27.298 21.42 305.81 -6.211 136.43 110.52

99.00 J6 8 41.0 27.338 _3.98 305.74 -5.071 137.56 111.36
lOO.OO 16 13 ?-3.0 ?-7.384 20.54 _05.60 -4.002 138.60 ||Z.L_

IOl.OO 16 17 46.0 _t.4L_'4 20.10 305.45 -3.017- 139.55 ||3.04
102.00 |6 ?-I 51,4 L--_,454 19.66 _(35,29 -?-,096 140,41 |13,87

103.00 16 ?-5 40.3 _J',48| |9.L:_J 305,11 -1,.P47 ,141,19 1`14,70
104.00 16 ?-9 `14.0 _'/'.50.3 18.80 304.9_ -.46| `14,1.90 |,15.53

105.00 16 3P. 33.6 Z't',52| 18,38 _04,73 ,_8 ,147-,53 1`16,35
106.00 16 35 40.3 ?-7.535 17.96 304.5,?. .944 143.,11 1`17.17

107.00 16 38 34.9 ?-7.547 17.54 304.31 |.flT_ ,143.63 I,17.99
108.00 16 4,1 18.6 L_/.556 17.13 304.09 ?-.|55 `144.09 ,1,18.81

109.00 16 43 57-.,1 L:_'.564 16.73 303.86 2.698 144.50 `1,19.63
llO.OO ,16 46 16..3 27.570 |6.3_ 303,6Z 3.;_04 `144.87 |_.45

Jll.OO 16 48 3?-.0 _'t.574 15.9"4 303.38 3.676 `145.|9 J2|.?-7
112.00 16 50 38.7 _]'.578 15.53 303.|3 4.1,17 ,145.47 |22.09

llS.00 16 5?- 40,.3 ?-7.580 iS.J3 302.87 4.529 ,145.77- |'_.9`1
114.00 16 54 .34.1 27.582 14.75 307-.6| 4.9`15 145.94 ,123.73

PAGE 289

-_Z.93124 RAO 311.87516 RM 401684.973 LAT 28.310600 LON 279.461800
6544.6650 LTA -6,0_ GTA 14,00000 T8 667,5000 POt- 2

LPH|84.8848 _CN 243.1518
TF 63.400 N;R,1VAL DATE AUG. | 1966 7 56 57.8

INJ INJ ZNJ |NJ
TIN_ RAD VEL PTH

16 14 46.3 6563.8 10.978 -3.08

,16 ,19 48.5 6557.4 10.98_ -2.52
1624 30.5 6557-.6 10.988 -1.99

16Z8 53.5 6549.2 10.991 -1,49
`16 32 58.9 6546.8 10.993 -1.04

`16 3647.8 6545.4 ,10.994 °.62
,16 40 ?-1.5 6544.8 10.995 -.23
16 43 41.,1 6544,7 10,995 .13

16 46 47.8 6545.`1 10.994 .47

`16 49 42.4 6545.9 `10.994 .78
,16 5226.,1 6547.0 10.993 `1.07

`16 54 59,6 6548,3 ,10.992 1.34
,16 5723.8 6549.7 10.990 1.59

16 59 39.5 655J.4 10.989 1.82
`17 `1 47.2 6553.,1 10.988 2.04

,17 3 47.8 6554.8 10.986 2.25
,17 5 41.6 6556.6 10.985 2.44

I



ATLAS CENTAUR/,.,_URVFYCR LUNAR TRAJECTC_I[$ F(_ 1964-1966

5X .769593 $Y

C3 -.923359 ECC

GHA 310.1415
LAUNCH DATE JUL

LNCH

A2'HTH

I¢

-.545661 5Z -.33163_ 0AO

• 964_39 SLR 129_.Z09 RCA

30.1966

LNO'f INJ INJ

TIM_ PB LAT LCNG

* TRUE ANOMALY CUT OF RANGE FROH
lOB.O0 16 57 13.5 27.J01 J7.26

|09.00 17 O 41.6 27.322 J6.65
IIO.00 17 3 59.2 27.554 16.43

Jll.OO 17 7 7.J 27._3 |6.02

112.00 17 10 5,8 27.408 J5.62
113.00 17 12 55.9 27.450 15.2Z

|14.00 17 J5 38.0 27.450 J4.$2

-19.36788 RAO 524.66239 RM

6544.6650 LTA -6.00000 GTA
LP_ 192.0565

TF 64.014

INJ INJ INJ

TA RT A,SC A2'HTH

84.00 TO 207.00

305.85 -6.182 _48.83 1|8.75

303.64 -5.435 149.48 l|9.57
303.43 -4.718 150.J0 ,120.40

_05.21 --4.042 150.66 121.23
302.98 -3.405 JSl .IB 122.05

302.74 -2.805 |5| .66 I_.88
_02 . 50 -2 .238 i52.09 123.70

PAGE 29O

403754.879 LAT 28.310600 LC¢_ 279.46J800

14.00000 T6 667.5000 POL Z
LOH 245.|5J8

ARRIVAL OAT[ AUG. 2 1966 8 44 Z.5

INJ INJ INJ INJ

TIME RAO VEL PTH

17 8 21.0 6563.6 10.979 -3.07
l? 11 49.1 6559.3 10.982 -2.70

17 15 6.7 6555.7 10.986 -2.34
17 18 14.6 6552.8 10.988 -2.01

17 21 13.3 6550.4 10.990 -1.69
17 24 5.4 6548.6 10.992 -1.39

17 26 45.5 6547.1 10.993 -1.11

I
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I
I
I
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ATLAS CFNTAUR/SURVEY_'W LUNAR TRAJECTORIES FOR 1964-1_ PAGE 29,1

sx .88716! Sv
(:3 - .9_82e10 ECC

GHA 3J 1. ! 27Z
LAUNO.t DATE JUL

I.NO4 L.NCH

AZMTH TINE

-.3819_il ,_2 -._5S91,1 0/0 -15.DO56Z RAO 3_./0496 RM ,105183.117 IJT 28.310600 LON 219.461800

,984759 .SL.R l_DL4g,586 RCA 6544,6650 LTA -6,00000 GTA I4,0(]IX]O TB 667.5000 _ 2
LPH ZOZ.S276 LOR Z43.|51B

3J.1966 1T 64.648 ' ARRIVAL DATE AUG. 3 1966 9 _S B.9

INJ INJ INJ IN.I INJ INJ INJ INJ INJ

PB LAT _ TA RT AS( AZI4TH TI_ RAD t/1EL PTH

.:_

III

= TRUE: ANOK4LY CUT OF R.4Nf_ FRCIN 84.00 TO ,114.00

MOON OOES NOT _ TIE 243.J518 Nrr.RIDIAN ON Ali6 ZI 1966

THE LUNAR _ECLINATION I$ GREATER THAN -|5.0 CEGREE$ FROM AUG 4 J966 _ AUG _l 1966

I



I

I

I

ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTC_JE$ FCR J964-1966

SX -.711043 SV

C3 -1.427624 ECC

GHA 329.8545
LAUNCH DATE AUG

LNCH LNO'I

A_TH TXHE

_c

_X

-,648295 SZ -.27227] 0AO -15,79943 RAO 222,35705 Rt,I

• 97656b SLR 12935,924 RCA 6544,6650 LTA -6,000DO GTA
LPH 76.1826

19.1966 TF 64.539

]NJ ]NJ INJ ]NJ ]NJ

PB LAT LCfdG TA RT ASC A2'HTH

TRUE ANO4ALV OJTOF RANGE FK_H 84.00 TO|J4,00

PAGE 292

374670.645 LAT 28.310600 LC_ 279.461800
14.00000 TB 667.5000 POt. Z

LC]I4 Z43.1fllB
ARRIVAL DATE AUG. 22 1966 0 31 |8,|

INJ INJ INJ _NJ
TIH_ RAO V£L PTH

I

I
I
I
I

I
I

I
I

I

I
I
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5x -.5|9583 SY

(:3 -! .297B55 ECC

C_A 330.8401
L.AU_J._ DATE AUG

LNCH

AZ_rH rIME:

S

Ik

*

*TRUE
IO3.OO 9 33

ID4.00 9 ,;3?
I05,00 9 41

106.00 9 45
107.00 9 49

108.00 9 5Z
109,00 9 tiff

J | | .00 |0 |

S |Z.O0 10 4
l 13,00 10 6

114.00 I0 9

ATLAS CENTAUR/_IRVEV_R LUNAR TRAJECTORIES FOR |964-1966 PAGE g93

-,TTB46T SF -.352168 OAO

• 978691 SiR |2_9,t;69 RCA

20.1966

ZNJ IN|
P8 LAT _"qG

-20.6|,._._8 RAO 2_G.27914 RM 380_.6t_J LAT Z8.3J060_ LCN 229.d61J';00
6544.6650 LTA -6.OtX]O0 GTA ]4.[10000 TO 66?.5000 POt. 2

LPH 8").1984 L(_I4 243,|S]tl
TF 63,81| ARRIVAL DAft AUG, Z3 1966 | Z8 54.3

|NJ IN| IN| IN| IN| IN| iN|
TA RT ASC A_4TH TJI4[ RAO V[L PTH

_(:_N_.y cut _ R_ _ 84.00 1'O JO_.OO

37,1 ZT,30Z 19._1 _4._ -_,0s_
_J ,6 ZT ,_ 18,87 304 , ?7 -5,091
49,9 Z7.376 18,44 304,59 -4,_

36 .0 A'7 . _9 18.0Z 304 . _ -3.36fl

9.5 _'?. a38 17.60 304.21 -2._3
31.4 Z'/'.46Z 17.18 304,00 -I .850
42°4 ;,.P'?o40_ 15.'T"_ ,_10_.7_ -1 o|6,_

43.1 Z't.50I 16.36 _J3.56 -.519

3a.a Z7.516 15.95 303.33 .I_7
16.9 _7.529 15.55 303.09 .655
51.1 Z?. 5,40 J5.16 30Z.84 1 .J90

17.6 27,549 14.77 302, 58 1,694

60.Z9 115.47 948 18.1 6597.S
6J.JZ 116.31 9 _57,4 6553.4

61,88 117,14 9 56 43.5 6550.3

_,57 117,96 10 0 17,0 6148,0
63,_1 118.7_ JO 336,9 6546,d
63.79 1J9.61 10 6 49.9 614fl.3

64,3_ 1_D.44 10 9 50.6 6544.8
64,80 JZI,E6 10 IZ 41.9 6544,7

65,_4 1_:_.0_ 10 15 Z4.4 6544,9

61._ IL_.gO I0 _7 58.6 6541.4
65.99 IES.?Z 10_025.1 _5a6.1

10,967

IO,910
10,975

10,971
10,9_

10,9_

10.97_
10,97_

10.97_
JO.9T!

10.977

e"b

-Z.SZ
-_.0_

-J .66
-1 .Z8

.04

.SZ

.59

.84

I



ATLAS CENTAUR/SURVEYI.._R LUNAR TRAJECTOR|E$ FOR 1964"J966 PAGE 294

SX -.303559 SV -.860277 S?
C3 -l.167908 ECC .960824 SIR

•(,HA 331.8258
LAUNCH 0ATE AUG 2| .|966

LNCH LNCH

AZNTH TZI,IE P8

* TRUE ANOHALV OUT OF RANGE FRO4

94.00 |0 L_ 58,| 27,297 23.16
95.00 .tO 29 23,9 27,349 ;_,7l

96,00 JO 35 2,5 27,404 22,25
97.00 |0 40 25.2 27,449 ZJ ,80

98.00 10 45 23,6 27.484 21._6
99.00 tO 49 59.2 27,5|2 20,92

1(30.00 JO 54 J3.7 27.533 20.48

lOl.O0 lO 58 8.6 27.549 20.05

I02,00 Jl I 45,6 27,561 |9,62
103.00 II 5 6.3 27.5"t0 J9.|9
IO4.00 J! 8 J2.0 27.576 18.77

JOfl.O0 11 11 4.1 27.580 18.35

106.00 11 13 43,7 27.582 17.94

IO7.00 11 16 12.1 27.583 J7,53
108.00 11 18 50.3 27,583 17.12

109.00 11 20 39,1 27,582 16.72
110.00 II L_Z 39.5 27.580 16.32
111.00 11 24 32.1 27.578 IS._Z

112.00 l| 26 17,7 27,575 15,53
113.00 11 27 56,9 27,512 15,14

114.00 11 29 50.2 27.569 14.75

-.409605 OAO -24,18004 RAO 250,56400 Rt4
12963,836 RCA 6544,6650 LTA -6,00000 GTA

LPH 101.8178

TF 63.151

INJ ZNJ "INJ INJ INJ

LAT LONG TA RT AS( A2_4TH

385868,715 LAT 28.5|0600 LON 279,461800
! 4,00000 T8 667,5000 PQ. E

LOH 245.1518

ARRIVAL OATE AUG, 24 1966 2 21 57,4

JNJ ]NJ |NJ INJ

T]NE RAD VEL PTH

84.00 TO 93,00
306,51 -6,232 74.34 107,21 JO 34 5,6 6563,9 10,967 -5.09

306,42 -4,80"_ 75,81 108,06 |0 40 21,4 6556,1 10,974 °2,38
306,31 -3,470 77,J7 108,91 10 46 10.0 6550,6 10,979 -1.72

306,20 -2,246 78,40 109,76 10 51 32,7 6547,2 10,982 -1.11
306,06 -1,123 79,51 |10,59 10 56 31,1 6545,3 10,983 -,56

305,91 -,093 80,51 111,43 Jl 1 6,7 6544,7 10,984 -,04
505,75 .852 81,41 112,25 II 5 21.2 6545,0 10.963 ,42

505,57 1,718 82,22 113,08 lJ 9 16,J 6546,1 10,982 ,85
305,39 2,512 82,94 113,9! 11 12 53.! 6547,B 10.981 1,24

_05.20 3.242 83,59 114,73 l! 16 13,8 6549,9 10,979 1,61
:_04,99 3,912 84,16 |15,55 11 19 J9.5 6552,2 J0,977 1,94
304,78 4,529 84,67 116.37 11 22 11.6 6554,8 10,975 2,24

504,57 5,097 85,12 117.19 11 24 51.2 6557,5 10,973 2.52
304.34 5.621 85.51 118.00 11 27 19.6 6560.3 J0.97! 2.78

304.11 6.106 85.86 118.82 11 29 37.8 6563.1 10.968 3.02
503,87 6,554 86,16 119,64 11 31 46,6 6565,9 10,966 3,25

503,63 6,969 86,42 120,46 11 33 47,0 6568,7 10,963 3.45
_03,38 7,355 86,64 121,27 1| 35 39,6 6571,4 10,961 3,64

503,13 7,714 86,83 122,09 11 57 25,2 6574,1 10,959 5,82
302,87 8,048 86,98 122.91 II 39 4,4 6576.7 10,957 3,98

502,60 8,359 87,10 123,73 1| 40 37,7 6579,3 10,955 4,14

I
I

I
I
I

I
I
!

!
I

I
I
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I
I
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ATLAS ¢£_TAUR/SURV£VOR L.U_R TRAJECTORIES FOR 1964-1966 PaGE 296

sX .J49733 SY

C3 -.969429 ECC

GHA 333.7971
LAUNCH DATE AUG

-.87881| SZ -.453010 OAO -26.94080 RAO 2?9.66928 RN
.984083 SLR 1_985.161 RCA 6544.6650 LTA -6.000DO GTA

LPH 126.0440

23,1966 TF 6_,493

LNCH LNCH INJ INJ INJ "INJ INJ

AZ_NTH TII_ i_ [.AT LONG TA RT ASC A214TH
S

,_ TRUE ANCHALV CUT OF RANGE FROM 84.00 TO 87.00
_8.00 12 19 25.2 27._8 25.80 307.36 -4.556 106.35 102.23

69.00 12 29 6.5 27.44§ 25.34 307.33 -2.341 108,15 103.11
90.00 12 37 57.4 27.505 24.88 507.27 -._8 110.91 J03,97

91.00 12 45 55.6 27.545 24.42 307.19 1.470 112,82 |04.62
92.00 12 53 1.1 27.568 23.97 507.08 3.058 114.49 105.66

93.00 12 59 16.0 27.580 23.52 306.95 4.446 11§.93 106.50
94.00 13 4 44.1 27.583 23.07 506.81 5.656 117.16 107.33

95.00 J3 9 29.8 27.591 _.63 506.66 6,701 116.20 J08.16
96.00 13 13 38.1 27.516 22.20 506.48 "I.605 119.0"1 108.98

• 97.00 13 17 14.0 27.569 ,_1.76 306.32 6,38"1 119.80 109.80

98.00 13 20 _'Z.I 27.560 21.33 306.14 9.065 12_.41 110.62
99.00 13 23 6.5 27.551 20.90 505.95 9.654 120,91 |11.44

100.00 13 25 50.8 27.542 20.48 505.76 10.168 121,3_ 112.26

101.00 13 27 37.9 27.533 20.05 505.58 10.619 121.65 113.08
102.00 13 29 50.5 27.525 19.63 505,35 11.017 121.91 113.69

103.00 13 31 10.7 27.517 19.21 305,14 11.368 122.|2 114.71
104.00 13 32 40.3 ??:_t,09 !8.,.,.,_ ,_G4.:13 Jj.6_1 1,22._ 115.63
105.00 13 34 .8 27.502 16.39 304.71 11.961 122,40 116.34

106.00 13 35 13.4 27.496 17.98 304.49 1,3.212 122.46 11"1.16
107.00 13 36 19.3 27.489 17.6"1 504.`36 I,3,438 122,32 111.98

108.00 13 3"t 19.2 27.484 17.1.1 304.02 1,3.642 122.54 J18.80
109.00 13 38 14.0 27.418 16.77 303,76 1,3.8;_ 122,53 119.61

110.00 13 39 4.2 27.473 16,37 303.53 1,3.99.1 122,49 120.43
,111.00 13 39 50.5 27.468 15.98 303.28 13.15,3 122.43 121.,35

112.00 13 40 33.,3 27.464 15.59 303.03 13.293 J22.36 J22.06
113.00 13 41 12.? 27.460 15._0 502.77 13.424 122.26 |_.88

114.00 15 41 49.5 27.456 14.82 502.50 13.544 122,15 123,70

595267.14J LAT 26.3|0600 LCN 279.461800
14.00000 T6 66?,5000 POt. 2

LCI4 243.1516

ARRIVAL DATE AUG. 26 1966 4 10 11.8

|NJ INJ |NJ INJ
T|NE RAO VEL PTH

12 30 32.7 6554.9 10.984 -2.26

1,3 40 14.0 6547.4 10.990 -1.16
12 49 4.9 6544.7 10.993 -.16

12 57 3.1 6545.7 10,992 .73
13 4 8.6 6549.3 10.989 1.5,3

15 10 2"3.5 6554.5 10.984 Z.21
13 15 51.6 6560.5 10.979 ,3.81

13 20 37.3 6566.9 10.974 3.3Z
13 24 45.6 65"!3.3 10.969 3.T/'

13 28 ,31.5 6579.6 J0.983 4.16 •
;,3 31 29.6 6585.5 10.958 4.58

13 54 14.0 6591.0 10.954 4.79
13 36 38.3 6596.0 lO.9ftO 5.04

13 3B 45.4 6_:O0.7 10.946 5.27
13 40 38.0 6605.0 10.942 5.46

13 43 47.8 66J,3.6 10,936 5.79
13 45 6.3 6615.9 10.933 5.93

13 46 20.9 6616.9 10.950 6.06
13 4.1 _6.8 6621.7 10.928 6.17

13 48 `36.7 6624.3 10.926 6.27
13 49 2J.5 662617 10.924 6,36

13 50 |1."1 6626.9 10.9"_ 6.45

13 50 58.0 6630.9 J0.920 6.52
13 51 40.7 6632.6 10.919 6.59
13 5,3 20.2 6634.6 10.917 6.66

13 5,3 57.0 6636.2 10.916 6.7"2

I
I

I
I
I
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ATLAS CENTAUR/SURVEY,.-W LUNAR TRAJECTORIES FC"_ 1964-1966 PAGE 295

$x

C3

GHA 33_.8114

LAUNCH DATE AUG 22.|_

-.076407 SY -._93134 52' -.443253 0AO

-1.051041ECC .967743 SLR 12976.391REA

-26.31164 RAO 265.JJ026 RR 3"306'32.039 LAT 28.3J0600 LCN279.46|800
6544:6650 LTA -6.00000 GTA 14.00(300 TB 667.5000 POL 2

LPH 1J4.0840 LOll 243.15|8
TF 62.66J ARRIVAL CAT£ AUG. 25 J966 3 J6 3.J

LNEJ4 LNCH |NJ XNJ XNJ INJ ;NJ

AZMTH TXNEZ _ LAT L.C'NO TA RT A,,_ AZl4TH

TRUE AI_-"HALV CUT OF RANGE FROM 84.00 TO 88.00

89.O0 11 J9 E.4 27.319 25.37 307.J9 -5.780 90.06 J03.05
90.00 J| 27 48.3 27.392 24.90 307.15 -3.772 92.22 103.92

91.00 JZ 35 51.4 27.459 24.44 307.J0 -1.928 94.18 |04.78
92.O0 11 43 11.2 27.507 23.g8 307.02 -.263 95.94 105.64

93.00 11 49 48.6 27.540 23.53 306.91 |.23J 97.49 |06.48
94.00 11 55 45.6 27.562 23.08 506.79 2.563 98.86 107.32

95.00 J2 1 4.9 27.575 22.64 306.65 3.747 100.06 |08.J5
96.00 12 5 49.6 27.581 22.19 306.50 4.796 J0|.09 108.98

97.00 12 10 3.2 27.583 2J.76 306.33 5.725 101.99 109.8|
98.00 12 13 49.2 27.582 2|.32 306.J6 6.548 102.76 110.63

99.00 12 17 10.7 27.578 2D.89 305.98 7.277 103.42 Ill.4§
JO0.O0 1220 J0.7 27.573 20.46 305.79 7.925 103.98 112.27

JOJ.O0 J2 22 51.9 27.567 20.04 305.59 8.502 104.46 J13.09
102.00 12 25 16.7 27.561 19.62 305.39 9.018 104.86 113.9!

103.00 J2 27 27.2 27.554 19.20 305.18 9.479 |05.20 ||4.72
104.00 12 29 25.J 27.547 18.78 304.97 9.894 105.48 115.54
J05.00 12 31 12.1 27.540 16.37 _04.75 10.269 105.70 116.36

106.00 12 32 49.5 27.534 17.96 304.52 10.607 105.89 117.17
|07.00 12 34 18.5 27.527 17.55 304.29 I0.9J5 106.05 117.99

108.00 12 35 40.0 27.521 17.J5 504.05 1J.J94 I06.J3 118.81
109.00 12 36 54.9 27.515 16.75 303.81 11.450 106.20 1J9.62

JJO.O0 12 38 4.0 27.509 16.35 303.57 11.683 106.25 120.44
111.00 12 39 7.9 27.504 15.96 303.32 11.898 106.26 121.26

112.00 12 40 7.1 27.499 15.57 303.06 12.096 J06.25 122.07
|J3.00 12 4J 2.2 27.494 15.18 302.80 12.278 |06.2? J22.69

J14.00 |2 4J 53.6 27.489 14.t_0 302.53 12.447 J06.J/ |23.71

INJ INJ ZNJ INJ

Tf_. RAO VEc PTH

fJ 30 9.9 656J.2 10.975 -2.B6
J1 38 55.8 6551.7 J0.983 -1.87

11 46 58.9 6546.5 10.987 -.96
11 54 18.7 6544.7 10.989 -.J3

12 0 56.1 6545.4 |0.988 .6J
12 6 53.1 6547.9 10.986 1.27

12 12 12.4 6551.6 10.983 1.86
12 16 57.1 6556.0 10.979 2.38

12 21 10.7 6560.9 10.975 2.84

1224 56.7 6565.9 10.971 3.25
1228 18.2 6570.9 10.967 3.6J

12 31 16.2 6575.8 10.963 3.93
12 33 59.4 6580.5 10.959 4.2l

12 _624.2 6585.0 10.955 4.47

12 38 34.7 6589.3 101951 4.70
1240 32.6 6593.3 10.948 4.90

12 42 19.6 6597.0 J0.945 5.09
12 43 57.0 6600.6 10.942 5.26

12 45 26.0 6603.9 10.939 5.41
12 46 47.5 6607.0 J0.937 5.55

12 48 2.4 6609.9 10.934 5.67
12 49 Jl.fi 66J2.6 10.932 5.79

12 50 15.4 6615.1 10.9.}0 5.90
12 5J 14.6 6617.5 10.928 6.00

J2 52 9.7 6619.7 J0.926 6.09

12 53 1.1 6621.8 10.924 6.J7

I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR 1964-1966

SX .364|57 Sv

C3 -.930267 ECC
GHA 334.7827

LAUNCH DATE AUG

-.82084| SZ -.440011 DAO -26.10456 RAO 293.92396 RM

• 984726 SiR 12989.373 RCA 6544.6650 LTA -6.000(30 GTA
LPH 137.7383

Z4,1966 TF 62.7J 3

LN_I LN4_

AZNTH TZNE
l¢

Ilk

.* TRUE ANC_LY'
90.00 13 I0 ||.4

91.00 15 18 15.6
92.00 _3 25 38.8
93.00 13 32 Z!.6

94.00 13 38 25.6

95.00 13 43 53.2
96.00 13 48 47.J

97.00 13 53 IO.S
98.00 13 57 6.4

99.00 14 O 37.9
IOO.O0 14 3 47.7

lOl.O0 14 6 38.4
JO2.OO 14 9 12.9

• _._ 14 1; 31.5
IO4.OO ,14 |9 37.7
|05°00 34 |5 9_.5

106.00 14 J7 17.2

JO7.00 14 JB 59.J
108.00 14 _0 21.|
109.00 14 21 42.J

llO.O0 ,14 LPZ 56.9

.111.00 .14 24 6.Z
||Z._O |4 25 .10.6

I|9.00 14 E6 JO.S
I14.00 J4 27 6,4

INJ IN./ /NJ ZNJ ;NJ
PB i.AT LONG TA RT ASC A2'HTH

CUT OF" RANGE FROR 84,00 TO 89.00

27.934 24.92 307.09 -5._4 119.79 109.89

27.404 24.45 ,:_7.04 -3.479 121.77 104.76
27.469 25.99 306.97 -1.783 .123.5fi 105.62

27.507 2*3.54 306.88 -.2fi9 |25.14 J06.47
27.538 E3.D9 306.76 ,I .108 J26..54 107.31

27.559 _.64 306.63 2.330 127.78 lOS.J5
27.572 ;_.;_ 306.49 9.4J9 |_B.B6 |[_.98

27.580 21.76 306.33 4.389 129.81 J09.BO
27.583 21.32 306.J6 5.E53 J_.6Z 110.63

27.583 20.89 305.98 6.0Z3 1;11.33 ill .4fl
27.581 20.46 305.80 6.709 J31.94 .1,12.27

27.578 20.04 305.60 7.324 J32.46 113.09
27.574 19.61 305.40 7.874 132.90 1J9.9.1

5C9 .... _"= °"• ,_ • ,_ ,.,., • ,_ $ .3G_ :33 • 27 ::" -..'3
27.569 18.78 304.98 8.815 |99.59 |15.54
27.558 .18.36 304.76 9.218 133.85 116.36

27.552 17.95 304.54 9.584 194.06 117.18
27.547 .17.54 304.31 9.916 134.23 117.99

27.541 17.14 304.07 10.220 .134.36 118.81
27.536 16.74 303.89 10.497 134.46 119.63

27.$91 16.34 303.fl9 10.751 .134.53 120.44

27.526 15.95 303.33 10.965 134.57 121.26
27. 521 15 • 56 303.08 11.200 134.58 1LP'Z.08

27.516 15.17 30"Z.82 11.399 134.57 I'Ll.90
27.512 14.79 302.55 IJ .584 134.54 123.71

PAGE 297

398913.395 LAT 28.3J0600 LCN 279.46J800

14.00000 TB 667.5000 POL 2

LCN 243.|5J8
ARRIVAL DATE AUG. 27 J966 5 3 7.T

INJ INJ INJ ;NJ
TIME RAD VIEL PTH

13 21 18.9 6558.7 10.989 -2.64

13 29 23.1 6550.6 J0.989 -1.72
13 36 46.3 6546.2 10.999 -.88

13 43 29.1 6544.7 10.995 -.19
.13 49 33.1 6545.3 I0.994 .55

13 55 .7 6547.4 10.992 1.16

13 59 54.6 6550.5 10.99_ 1.70
14 4 18.0 6554.2 10.986 2.18

14 8 13.9 6558.3 10.983 2.61
14 11 45.4 6562.6 10.979 2.99

14 14 55.2 6567.0 10.976 9.93
14 17 45.9 6571,9 10.972 9.69

14 20 19.8 6575.4 J0.969 9.9J

-om.

14 24 45.2 6589.2 10.96Z 4.37

14 2640.0 6586.9 10.959 4.57
14 ;_8 24.7 6590.3 10.956 4.75

14 30 .6 6599.5 10.959 4.92

14 31 28.6 6596.6 J0.951 5.07
14 32 49.6 6599.5 10.948 5.21

14 34 4,4 6602.2 10.946 5.99
14 35 13.7 6604.7 J0.944 5.45

14 36 18.1 6607.1 J0.942 5.56
14 37 16.0 6609.4 10.940 5.66

14 38 13.9 6611.5 J0.938 5.75

I



ATLAS CENTAUR/SURW'YCR LUNAR TRAJECTORJr:S FOR J964-1966 PAGE 298

sx .557643 SV -.724111 5Z

C3 -.914551ECC .984984 5LR
GHA 335.7684

LAUNCH OATE AUG 25,1966

LNC.H
AZMTH

LNCH

TIHE PB

-.405L429 0AO -23.94309 RAO 307.e;O0_4 RH

12991.061 RCA 6544.6650 LTA -6.00000 GTA

LPH 149.J908
11:63.200

]NJ ]NJ ZNJ TNJ ]NJ

I.AT LONG TA RT A,SC AZI'ITH

• TRUE: ANC_LV OUT CF RANGE FRCH 84.00 TO 95.00

96.00 14 3 _0.3 27.337 2.27 _06.25 -5.L_34 |33.26 108.89

97.00 J4 8 48.0 27.382 21.82 306.13 -4.052 134,5| 109.73
98.00 14 J3 51.8 27.426 21.38 306.00 -2.g00 135.65 110.57

99.00 14 1835.0 27.462 20.93 305.86 -1.840 136.69 111.41
JOO.OO 14 _ 53.3 27.492 _0.50 305.71 -.867 137.62 112.24
101.00 14 26 54.2 27.515 20.06 305.54 .O28 138.46 113.07

102.00 14 30 37.1 27.533 19.63 305.36 .850 139,21 113.90

103.00 14 34 3.7 27.547 19.20 305.17 1.606 139.89 114.72
I04.00 J4 37 J5.2 27.559 18.78 304.98 2.30"2 140.49 115.54
105.00 14 40 12.9 27.567 18.36 _C)4.7"t 2.943 141.03 116.36

I06.00 14 42 58.1 27.575 17.94 304,56 3.555 141.50 117.J8
IO7.00 14 45 31.9 27.578 17.53 304.34 4.081 141.93 J18.00
108.00 14 47 55.2 27.581 17.12 304.11 4.587 142.30 J18.82

109.00 14 50 9.0 27.582 16.71 _03.87 5.056 142.62 119.64

110.00 14 52 14.2 27.583 J6.32 303.63 5.491 142.90 120.46
111.00 14 54 11.4 27.585 15.92 303.39 5.895 143.15 121.27

lIE.DO 14 56 1.5 27.583 15.52 303.13 6.L_tl 143.35 122.09
115.00 14 57 44.9 27.582 15.13 302.87 6.621 143.53 1_Z.9!

114.DO 14 59 22.3 27.580 14.75 302.61 6.948 143.67 123.73

401825.020 LAT 28.3|0600 LON 279.461800

14.00000 TB 667.5000 POt. Z

243.15J8

ARRIVAL 0ATE AUG. 2B J966 5 53 45.1

JNJ ]NJ INJ INJ
T]H_. RAO VEL PTH

14 14 27.8 6558.5 10.984 -2.63

14 19 55.5 6552.B 10.988 -2.O1

14 24 59.3 6548.8 10.992 -J.44
14 29 40.5 6546.3 10.994 -.91

14 34 .8 6545.0 10.995 -.43
14 38 1.7 6544.7 10.995 .OJ

14 41 44.6 6545.0 10.995 .42
14 45 11.2 6545.9 10.994 .80

14 48 L_.7 6547.3 10.993 1.14
14 51 20.4 6549.0 10.992 1.46
14 54 5,6 6550.9 10.990 1.75

14 56 39.4 6552.9 10.988 2.03
J4 59 2.7 6555.1 10.986 2.28

15 I 16.5 6557.3 10.985 2.51

15 3 21.7 6559.6 10.983 2.72
15 5 18,9 6561.9 10.981 2.93

15 7 9.0 6564._ 10.979 ).il
15 8 52.4 6566.4 10.977 3.29

15 10 29.8 6568.6 10.975 3.45

I

I
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ATLAS CENrAUR/,,_.JRvEYCR LUNAR TRAJECTORIEs FOR J_4-|g66

$x

C3

GHA

LA_ CAT[

LNO_
AZNTH

• 722473 SY -.594543 S? -.352918 0AO -L:_.6659| RAO 3L:_rJ.54E_08 RI4

-.909.833 ECC .995078 SLR |2_J .670 RCA 6544.6650 LTA -6.00000 GTA
336.7540 LPH 160.3713

A_ 26.1966 ;T 6].803

TIME e8
]NJ IN| ]NJ IN| ]NJ
LAT LONG TA RT AS(: AZHTH

TRUE N_O4ALY CUT OF RANGE FROI 84,00 TO |GI,O0

|05,00 14 54 49,4 E?,3E6 18,4T 304,54 -5,6E0 145,45 |J6,L=9

106.00 |4 58 34.7 E?,3S| J8,04 304,35 -4,796 |46,_ J|7,|Z
107,00 IS Z 7,6 27,384 17,62 _O4,|6 -4.013 |46,89 ||7,95

|08,00 15 5 _,8 L=_',413 |7,_ 309,95 -3,E78 J47,53 ||8,79
109.00 |S 9 _.t L:_,438 J6,'t9 503,74 -_,.$89 149,|| 119,60

JJO.O0 |5 JJ 39,Z L:_,460 16.38 303.5Z -!.942 149.65 |20.43
111.00 15 14 E9o9 E?o478 15.97 303.L=9 -1.356 149.13 IEI.25

||Z.O0 15 17 ||.7 E7.495 15.57 309.06 -.766 |49.57 1_.07
|13.00 J5 19 45.9 L:_e..r_9 |5.1"/' 30Z.91 -.2_0 149.96 |22.99

PAGE 299

403991.E66 LAT ZS,31060OLON 279.461800

14,00000 T8 667.5000 POt. Z

LOq 243.15|8
ARRIVAL DATE AUC,. Z9 |966 6 4| 28.Z

IN| IN| IN| IN|

TII4E RAD VEL PTH

15 5 56.9 6560.3 IO.98Z -2.79
15 942.Z 6556.1 IO.986 -E.38

15 13 15.1 655E.6 10.989 -|.99
15 1656.5 6550.0 10.9_| -1.63

15 19 46.6 6549.0 10.993 -|.E8
152E46.7 6546.5 10.994 -.96

15 E5 37,4 6545.5 10.995 -.6G

J5 ;?8 |9.E 6545.0 10.995 -.38
15 _0 5E.8 6544.? 10.995 -.11

|5 33 18.? 6544.7 |0.995 .|4

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR _964-J966 PAGE 300

SX .B5244J SY

C3 -.913349 £CC

G,.cA 337.7397

LAUNCH OATE AUG

LNO4

A2_tTH

-.438843 SZ -._84J84 0AO

• 985004 SLR 1299|.189 RCA

27,1966

LNCH INJ INJ

T.[HE PB LAT LCNG

#

xx

_x

_c

_, TRUE ANOMALYOUT Or RANGEFRO4 84.00 TO J14.OO

LUNAR [_IECLINATJON IS G_AT_.R THAN -JS.O b"EGI_EFS FROH AUG

-J6.SXO09 RAO 332.76025 Rt,! 405467.840 LAT ZS.3J0600 LC_N 279,461gO0

6544.6650 LTA -6.00000 GTA 14.00000 TB 661.5000 POt. 2

LPH 170.8918 LC_I 243.JSJB

TF 64.440 ARR|VAL 0ATE AUG. 2)0 1966 7 26 |5.2

|NJ INJ INJ |NJ XNJ XNJ |NJ

TA RT ASC AZ/4TH TJI4E RAO VEL PTH

31 J9_ THROUGHSEP 17 |966

I
I
I

I
I
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ATLAS C[NTAUR/SURVEYOR LUNAR TRAJF'CTORIES FOR J_:,4-|_;_6

sx -.600540 SV

(:3 -1.432716 rCC
GHA 356.4669

LNO4 U4CH

A,_4TH TI_E

_x

_x

S

|07.00
108.00

109.00
l l O .O0

J J ! .00

I I Z .O0
113.00

114.00

-.730040 SZ -.3Z6180 0_O -19.03706 RAO 230.55882 I_4
.976476 SIR 12935.378 RCA 6544.66r)0 LTA -6.00000 GTA

LPH 57.4981

INJ INJ INJ INJ INJ

P8 LAY _ TA RT ASC /_TH

TRUE ANC_LV CUT OF RANGE Ff_4 84.00 TO 106.00

7 26 4Z.4 27.321 17.65 _04.10 -5.e86 53.37 ||7.93
7:30 25,9 27.347 17.Z3 _03.89 -4.B75 54.10 118.76

7 _3 58.2 27.380 16._ J03.69 -4.10Z 54.78 119.59
7 J7 20.1 _°7.409 |6.40 _03.4_ -,,3._7_ _5.4| 1_0.41

? 40 3Z.! 2'7.434 15.99 303._ -Z.r_6 55.99 1_1 .Z4
7 43 34,8 L_.457 15.59 _03.0Z -Z.0_ _6.5Z 1_.06

7 46 28.9 ,27.476 15.19 _0_.78 -1.4_7 57.01 IZZ.89

7 49 14.9 27.49_. 14.80 30_.53 -.85| 57.45 1_1.71

r_ _00N O_S NOT _ THE 243.15JB NERIOIAN ON SF.P J9 1966

PAGF" 301

37Z448.641 I_1" 28.3JOG(_ L(_ 219._61_1T_
J4.iX]iX30 TB 6_7._00 P(X 2

LOM 243.15JB

ARRfVAL OATE S4EPT.J8 1966 _3 J9 55.6

|NJ INJ INJ lt4J

TIM[ _l) VlEL PTH

7 37 49.9 65C'0.6 10.958 -2.8!
7 41 3._.4 6556.4 10.967 -2.4!

7 45 5.7 6553.0 10.965 -2.03
7 48 _7.6 6550.3 J0.967 -l.67

7 51 39.6 65,18.Z 10.969 -l.33

7 54 4_.3 6546.7 10.970 -1.01
? 57 _6.4 6545.7 10.971 -.71

B 0 2"Z.4 6545.0 J0.97J -.42

I



ATLAS CENTAUR/SIJRVEYCR LUNAR TRAJECTL'_IE$ FOR J964"2966 PAGE 30Z

SX -.385926 SY

C3 -1.28§389 EEC

(,HA 358.4382
LAUN(.J-I DATE SEP

-.833803 S?' -.394758 OAO -23.75089 RAO 245.16Z89 RH 3788|7.863 LAT 28.3J0600 LON 279.461800

.978895 SLR 1_951._06 RCA 6544.6650 LTA -6.00000 GTA 14.00000 TB 667.5000 FYX 2
LPH ?0.6900 L014 243.1518

17,1966 TF 63.338 ARRIVAL DATE SEPT.20 1966 0 14 15.1

LN(,H LNOH

AZMTH TZL'4E 1:'8

TRUE AIMGqALY
97.00 8 19 45.4 27.349

98.00 8 25 3.2 27.392
99.00 8 29 59.3 27.434

JO0._ 8 34 34.9 27.469
101.0(3 8 38 51.4 27.4_
102.00 8 42 r.(}.2 27.519

103.00 8 46 32.4 27.536
104.00 8 49 59.5 27.550

105.00 8 53 12.6 27.561
106.00 8 56 12.8 27.569

107.00 8 59 1.2 27.575
108.00 9 | 38.7 27.579
109.0D 9 4 6.3 27.581

110.(30 9 6 24.7 27.583
111.(30 9 8 34.8 27.583

J12.00 9 lO 37.1 27.583

113.00 9 12 32.4 27.582
114.00 9 14 21.2 27.581

|NJ INJ INJ INJ INJ |NJ INJ ZNJ INJ

LAT LONG TA RT ASC AZHTH TIHE RAO VEL PTH

CUT OFRANGE FROM 84.00 TO 96.00

21.84 306.09 -5.003 69.65 109.72 8 30 52.9 6557.0 10.968 °2.47

21.39 305.97 -3.801 70.85 110.56 8 56 10.7 6551.8 10.972 -l.88
_0.94 305.83 -2.682 71.95 111.40 8 4I 6.8 6548.2 10.975 -1.33

_O.50 305.68 -1.648 72.95 1|2.23 8 45 42.4 6546.0 10.977 -.81
20,07 305,52 -,692 73,86 113,06 8 49 58,9 6544,9 !0,978 -.34

19,63 ._il-fi,3fl ,191 74,68 1J3,89 B 53 57,7 6544.7 10.978 ,09
19,21 305,16 |,007 75,43 114,72 8 57 39,9 6545,2 10,978 .50
18,78 304,97 1,761 76,10 115,54 9 1 7,0 6546,2 10,977 .87

18.36 304.77 2.460 76.70 116.36 9 4 20.l 6547.6 10.976 1._'_
17,94 304,55 3,106 77,24 117,18 9 720,3 6549.4 10,974 1,54

17,53 304,33 3,706 77,73 118,00 9 |0 8,7 6551,4 10,973 1,83
17,12 304,11 4,263 78,16 118,82 9 12 46,2 6553,6 10.971 2,11

16,72 303,87 4,780 78,54 119,64 9 lfi 13,8 6555,9 10.969 2,36
16.32 303.63 5.262 78.88 120.46 9 17 32.2 6558.3 10.967 2.60

15,9"4 303,39 5,710 79,18 12|,27 9 19 42,3 6560,8 10,965 2,82
15,52 303,13 6,129 79,43 12"4,09 9 21 44,6 6563,2 10,963 3,03

15.13 302.87 6.520 79.66 1L_.91 9 23 39.9 6565.7 10.961 3.E'4

14,75 302,61 6,885 79,85 J23,73 9 25 28,7 6568,1 10,959 3,41
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ATLAS CKNTAUR/SURV[vCt_ LLR_R TRAJ[CTL'WIF$ FOR |964-|966

SK -.155_q14 SY -,'*,85366 SZ -.438006 OAO -25.97670 RAO 260.01880 RM
C3 -1.141994 £CC .9B1250 SLR 12966.619 RCA 6544.6650 LTA -6.0_ GTA

GNA 359.4239 LPH 83.4||0

LAUNCH OAT[ SEP 18.1966 IT" 62.745

LNCH LNO4 INJ INJ IN.I INJ INJ
A2'e4TN T|I_. i_ L.AT LON_ TA RT A._. AZNTH

_t

TRUE ANOMALY OUT CtFr RANG[ FR(_q 84.00 TO 89.00

90.00 9 13 51.5 27.344 24.91 307.10 -§._05 85.;_0 |03.90
91.00 9 2| 36.4 27,408 24.45 307.04 -3.358 87.|7 |04.76

92.00 9 29 2J .4 27.467 23.99 306.97 -,1.662 88.96 J05.62
93.00 9 36 7.2 27.flll 23.54 306.88 -.128 90.56 106.47
94.00 9 42 15.1 87.541 23.09 306.Tt 1.253 91.98 107.31

95.00 9 47 47.3 27,561 E_.64 306.63 2.49E 93.24 J06.|§

96.00 9 52 46.5 27.574 _._rl 306.49 3.E00 94.34 106.98
97.(30 9 57 J5.4 27.581 21.76 306.33 4.589 95.31 J09.80

98.00 10 I 17.0 27.583 21._. _06.|6 5.473 96.15 110.63
99.00 ]0 4 54.2 27.583 _3.69 305.98 6._3 96.88 111.45

100.00 10 8 9.6 27.580 20.46 305.79 6.969 97.51 JJE.E7
101.00 I0 11 5.9 27.576 20.04 305.60 7.603 98.05 113.09

102.00 JO 13 45.1 27.571 19.61 305.40 8.17! 98.51 IJ3.9!
103.00 JO 16 9.4 27.565 19.19 305.19 8.684 98.9| JJ4.73
...... _, ,o _.', ,:e.==_ |8._ 304.96 9,J46 99.24 ||5.54

105.00 10 _0 19.8 27.553 18._6 _04.76 9.565 99.52 ||6.36
106.00 10 EE 8.9 27.546 J7.95 304.53 9.946 99.75 117.18

107.00 10 23 48.9 27.540 17.55 304.30 10.292 99.94 I|7.99
108.00 10 25 20.8 27.534 17.14 304.07 10.e08 100.09 1|8.81

109.00 10 26 45.5 27.528 16.74 503.82 10.897 100.20 119.63
110.00 10 28 3.8 L/7.SL_ 16.35 303.58 11.163 |00._ |_.44

11,1.00 |0 29 16.3 27.516 15.95 t03.33 11.407 100.33 121.26
112.00 10 30 23.8 27.511 15.56 303.07 11.633 I00.36 I_.08

113.00 10 31 26.6 27.505 J5.18 30"2.81 11,841 100.36 122.89
114.00 10 32 25.3 27.500 14.79 302.54 12.034 100.33 1E3.71

PaGE 303

385127.160 LAT 28.3J0600 LOM 279.461800

14.00000 T8 667.5000 POt. 2

LCM 243,1518

ARRIVAL DATE ,_[PT.21 1966 | 9 34,9

INJ INJ INJ INJ

TIME RAg VIEL PTH

9 24 59.0 6558.! 10.974 -2.58
9 33 3.9 6550.2 10.980 -1.66
9 40 28.9 6546.0 10.964 -.82

9 47 14.7 6544.7 10.985 -.06

9 53 _Z.6 6545.4 10.984 .62
9 58 54.8 6547.7 10.982 1.23

10 3 54.0 6551.1 10.979 1.78
I0 8 22.9 6555.1 10.976 2.27

10 12 24.5 6559.5 _0.972 E.71
JO 16 1.7 6564.1 10.969 3.10

10 19 17.1 6568.7 10.965 3.45
J0 ;_ 13.4 6573.3 10.961 3.7"/'

10 24 52.6 6577.7 10.957 4.05
|O 27..... IK.O _Kmo_,_,.,rt ,,.,,,,_n_¢T -."
JO 29 27.9 6586.1 10.950 4.53

10 31 27.3 6590.0 10.947 4.74
_0 33 16.4 6593.7 |0.944 4.93

I0 -"4 56.4 6597.2 10.941 5.10
10 36 ?.8.3 6600.5 10.938 5.25

10 37 53.0 6603.6 10.935 5.40

JO 39 11.3 6606.6 10.933 5.53
I0 40 23.8 6609.3 10.931 5.65

10 41 31.3 6611.9 10.9_8 5.76
|0 42 34.1 6614.4 |0._'26 5.86

10 43 32.8 6616.7 10.924 5.96

1



ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTCRIES FOR 1964"|966

sx .0?5?03 $Y -.886800

c3 -1.028557 EC( .983112 SLR
GHA .4095

LAUNO._ OATE SEP 19o1986

LNE,H LN(,J4

AZMTH TIME PB

TRUE ANOHALY cuT CF

87.00 10 8 43.4 27.325
88.00 I0 19 20.4 27.415

89.00 10 29 7.8 27.489
90.00 10 38 .8 27.538

91.00 10 45 56.8 27.566
92.00 10 52 56.3 27.580

93,00 10 59 2.0 27.583
94.00 11 4 18.2 27.580

95.00 11 8 50.5 27.573
96.00 11 12 44.8 27.564

97.00 11 16 6.4 27.554
98.00 11 19 .6 27.543

99.00 11 21 31.6 27.532
I00.00 11 23 43.3 27.fiZ_

101.00 11 25 38,6 L=_',513
102.00 11 27 20.3 27.504
I03.00 11 28 50.3 27.495

I04.00 11 30 I0.5 27.488
lO§,O0 11 31 ,_'_.4 27.48|

I06.OO 11 3227.0 27.474
IO7.OO 11 33 25.4 27.468
lOB.DO 11 34 18.5 27.462

109.00 11 35 6,9 27,457
IJO.DO 11 35 51.3 27.452

|11.00 11 36 32.0 27.448

112oDO 11 37 9.6 27.443

TRUE ANOMALY cuT(}"

-.455911 0/.3 -27.12358 RAO 274.87932 RM
12978.808 RCA 6544.6650 LTA -6.00000 GTA

LPH 95.7011

TF 6_.441

ZNJ INJ INJ INJ INJ

I.AT bONG TA RT AS( A_4TH

RANGE FRON 84.00 TO 86.00

26.26 307.41 -3.574 100.25 101.37
25.79 307.41 -3.142 102.91 102.25

25.33 307.38 -.509 105.33 103.13
24.87 307.31 1.100 107.49 103.98

24.41 307.21 2.880 109.38 104.83

23._ 307.09 4.436 111.02 105.67
23.52 306.96 5.783 112.41 106.50

23.07 306.81 6.941 113.58 107,33
22.64 306.65 7.933 114.56 108.15

L_.20 306.48 8.781 115.37 108.97
21.77 306.30 9.508 116.03 109.79

21.34 _06.12 10.132 116.58 110.61
_0.91 305.93 10.671 117.02 111.43
_0.48 _(35.74 11.139 117.38 112.25

20.06 305.54 11.546 117.66 113.07
19.64 305.33 11.904 117.88 113.89

19._ 305.12 12.219 118.05 114.70
18.81 304.91 12.498 118.17 115.52
18.40 304.69 12.747 118.25 116.34

17.99 304.46 12.969 118.29 117.16
17.58 304.24 13.169 118.31 117.97

17.18 304.00 13.350 118.29 118.79

16.78 303.76 13.513 118.26 119.61
16.38 303.52 13.662 118.20 I_0.42

15.99 303.27 13.798 118.|2 121.24

13.60 303.01 13.9_ 118.02 II_.06

RANGE FROM 113.00 TO 114.00

PAGE 504

390943.004 LAT 28.310600 LON 279.461800

14.00000 TB 667.5000 POL 2
LCN 243.1518

ARRIVAL 0ATE ,e:_PT.22 1966 2 4 55.8

INJ |NJ INJ INJ

T|ME RAO VEL PTH

10 19 50.9 6560.0 10.977 -2.76

10 30 27.9 6549.5 10.986 -1.58
10 40 15.3 6545.1 10.998 -.45

10 49 8.3 6545.3 10.990 .tiff
I0 57 4.3 6548.8 10.987 1.43

|1 4 3.8 6554,4 10.982 2.;_0
11 10 9.fl 6561.2 10.976 2.87

11 15 23.7 6568.5 10.970 3.44
11 19 58.0 6575.9 10.964 3.93

11 23 52.3 6582.9 10.958 4.35
II 27 13.9 6589.5 10.952 4.71

11 30 8.1 6595.7 10.947 5.02
11 3239.1 6601.3 10.942 5._J

11 34 50.8 6606.4 10.938 fl.fi2
11 36 46.| 6611.0 10.934 5.72

II 38 27.8 6615.2 10.931 5.90
11 39 57.8 6619.0 10.928 6.06
11 41 18.0 66LY_.fl 10.925 6.20

11 42 29.9 6625.6 10.9"_ 6.32

11 43 34.5 6628.5 10.9'_ 6.43
1| 44 32.9 6631.1 10.918 6.53
11 4526.0 6633.5 10.916 6.68

11 46 14.4 6635.7 10.914 6.7'0
11 46 58.8 6637.8 10.912 6.7?

11 47 39.5 6639.7 10.910 6.84
11 48 J7.1 6641.4 10.909 6.90
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR 1964-I966 •

sx .296962 SY -.842343 SZ -.449747 OAO -26.72742 RAO 189.4J975 RH

C3 -.964|27 ECC .984170 5LR I1985.732 RCA 6544.6650 LTA -6.00000 GTA
C,HA 1.395E LPH |01.62|4

LA_ OAT( S(P 20.1966 TF 62.551

LNO_ LNO.I

A2_TN TIME i_3

* TRUE ANOHALY

88.00 11 2 34.4 27.307

89.00 IJ 12 JO.0 27.394
90.00 11 20 58.9 27.466

91.00 11 28 59.0 27.517
9Z.00 11 36 10,3 27.550

93.00 ll 42 34.2 27.569
94.00 11 48 J3.7 17.580

95.00 11 53 12.6 27.583

96.00 11 57 35.1 27.582
97.00 12 1 25.5 27.578

98.00 12 4 47.9 27.572
99.00 12 7 46.3 27.565

lO0.O0 12 10 23.8 27.557

101.00 J2 12 43.5 27.549

I02.00 12 14 47.9 27.54|
103.00 12 16 39.1 27.534
104.00 J2 J8 19.0 27.526

105.00 12 19 49.0 2"I.519
106.00 12 21 10.5 _/.513

107.00 12 22 24.5 27.506
106.00 12 23 32.1 27.500
109.00 12 24 34.0 27.495

110.00 J2 25 30.9 27.4_0

111.00 12 26 23.3 27.485
112.00 12 27 11.8 27.480

113.00 12 27 56.8 27.476

114.00 12 28 _.7 27.471

INJ ZNJ INJ INJ ]NJ
I.AT LONG TA RT ASC A2'MTH

OUT OF RANGE FRO4 84.00 TO 87.00

25.82 :507.29 -5.908 114.67. 102.20
25.35 307.27 -3.704 117.00 103.08

24._ .w37.23 -1.687 119.17 103.95
24.43 307.16 .130 121.10 104,8|
23.97 307.06 1.749 122.81 105.66

23.52 306.94 3.179 124._9 106.49

23.07 306.81 4.436 125.58 |07.33
22.63 306.66 5.535 126.67 108,16

22,19 306.50 6.495 127.61 108.98
21.76 306.33 7.333 128.40 J09.BO

21.33 306.15 8.066 129.07 110.62
_0.g0 305.96 8.707 129.63 |||,44

20.47 305.77 9.271 150.10 112.26
20.05 305.57 9.769 130.46 113.08

19.63 305.37 10._09 130.80 113.90
19.21 _ !6 !0,_! !3!.05 !I_.72
18.79 304.95 10.951 131.26 115.53

16.38 304.73 11.264 131.41 116.35
17.97 304.50 11.546 131.53 117.17

17.56 304.27 11.801 131.61 117.98

17.16 304.04 12.032 131.66 118.80

16.76 303.79 12.243 131.67 119.62

16.36 303,55 12.435 131,66 120,43
15.97 303.30 12.610 131.63 121.25

15.58 303.04 12.772 131.58 122.07

15.19 302,78 12.920 131.51 12"Z.89

J4.81 302.52 13.057 131.42 123.70

PAGE 305

395958.859 LAT Zd.3J0600 LC_ 279.461800

14.00000 TB 667.5000 POt. 2
LC_4 243.1518

ARRIVAL OATE SEPT.Z3 1966 2 59 .J

INJ ZNJ ZNJ INJ

TIME RAB VEL PTH

11 13 41.9 6562.0 10.978 -2.93

11 23 17.5 6551.5 10.987 -1.84

11 32 6.4 6546.1 10.997. -.64
11 40 6.5 6544.7 10.993 .06
11 47 17.8 6546.2 10.992 .87

11 53 41.7 6549.7 10.989 1.58
11 59 21.2 6554,4 10.985 2.20

12 4 20.1 6559.8 10.980 2.75
12 8 42.6 6565.6 10.975 3.22

12 12 33.0 6571.3 10.970 3.64
12 15 55,4 6576,9 10.966 4.00

12 18 53.8 6582.3 10.961 4.32

12 21 31.3 6587.3 10.957 4.6(3
12 23 51.0 6592.1 10.953 4.85

12 25 55.4 6596.5 10.949 5.06
'Z 2 _. "6 5 CC,,__,.._ ,.....u • =-o 5.2"6
12 29 26.5 6604.3 10.943 f.43

12 30 56.5 6607.8 J0.940 5.59
12 32 JB.O 6611.0 10.937 5.73

12 33 32.0 6614.0 10.935 5.85
12 34 39.6 6616.8 10.932 5.97

12 35 41.5 6619.3 I0.930 6.07

12 36 58.4 6621.7 10.928 6.17
12 37 30.8 6623.9 10.927 6.25

12 38 19.3 6626.0 10.9"25 6.33
12 39 4.3 6627.9 10.923 6.41

12 39 46.2 6629.7 10.922 6.48

|



ATLAS CENrAUR/SURVEVL'_ LUNAR TRAJECTORIES FCI_ 1964-1966 PAGE 306

sx .498578 SY -.757433 SZ

C3 -.93222_ ECC .984694 SIR
GHA 2.3808

LAUNCH CATE SEP 2J,1966

LNO4

AZHTH

93.00
94.00

95.00
96.00

97.00
9_.00

99.00
100.00
J01.00

102.00
J03.00

J04.00
105.00

106.00
|07,00
108.00

I09,00

110.00
111.00

|12.00
113.00

114.00

-.421563 OAO -24.93329 RAO 303.35478 R_4

12989.161 RCA 6544.6650 LTA -6.00(_0 GTA
LPH 119.24_4

TF 61.989

399998.801 LAT 28.310200 LON 279.461800

14.00000 TB 667.5000 POt. 2

LCt4 243.1518

ARRIVAL 0ATE SEPT.24 1966 3 50 39.4

LNO.I INJ INJ INJ INJ INJ INJ INJ INJ INJ

TIHE P8 LAT LCNG TA RT ASC AZNTH TINE RAO VEL PTH

* TRUE AtO4ALY OUT _ RANGE FROM 84.(X) TO 92.00

11 57 24.9 27.32! 23.59 :306.68 -5.625 128.74 106.39 12 8 32.4 6560.3 10.981 -2.79

12 3 56.8 27.376 23.13 306.60 -4.129 1.50.29 107.25 12 15 4.3 6553.1 10.987 -2.05
12 9 58.0 27.431 _.68 306.50 -2.752 131.70 108.10 12 21 5.5 6548.4 10.991 -1.37

12 15 29.8 27.473 ,'_.23 306.38 -1.495 132.98 108.94 12 26 37.3 6545.8 10.994 -.74
12 20 34.1 27.505 21.78 _06.25 -.350 134.1| 109.78 12 31 41.6 6544.7 10.994 -.17
12 25 12.7 27.530 21.34 306.11 .690 135.13 110.61 12 36 _0.2 6544.9 10.994 .34

12 29 27.8 27.548 20.90 305.95 1.636 136.04 11|.44 |2 40 35.3 6546.0 10.993 .81
12 33 21.2 27.561 20.47 305.78 2.497 136.84 112.26 12 44 28.7 6547.8 10.992 1.24

12 36 55.0 27.571 20.04 305.59 3.279 137.55 113.09 12 48 2.5 6550.0 10.990 1.63
12 40 11.0 27.577 19.61 :_vJ5.40 3.992 138.18 113.91 12 51 18.5 6552.6 10.988 1.98

12 43 10.9 27.581 19.19 _05.21 4.642 138.74 114.73 12 54 18.4 6555.3 10.985 2.30
12 45 56.3 27.583 18.77 30ft.00 5.235 139._'Z 115.55 12 f17 3.8 6558.2 10.983 2.60
12 48 28.6 27.583 18.35 304.79 5.778 139.64 116.37 12 59 36.1 6561.2 10.980 2.87

12 50 49.2 27.583 17.94 304.57 6.276 140.01 117.19 13 I 56.7 6564.2 10.978 3.11

12 52 59.2 27.581 17.53 304.34 6.733 140.33 118.00 13 4 6,7 6567.1 10.975 3.34
12 54 59.6 27.579 17.12 304.11 7.153 140.60 118.82 13 6 7.1 6570.0 10.973 3.55
12 56 51.4 27.577 16.72 303.87 7.541 140.83 119.64 |3 7 58.9 6572.9 10.971 3.74

12 58 35.4 27.574 16.32 303.62 7.898 141.02 120.45 13 9 42.9 6575.6 10.968 3.92
13 0 12.4 27.570 15.92 303.37 8.2L:_9 141.17 121.27 13 11 19.9 6578.3 10.966 4.08

13 I 43.1 27.567 15.53 ]03.12 8.536 |41.30 12"Z.09 13 12 50.6 6580.8 10.964 4.24
13 3 7.9 27.563 15.14 302.86 8.821 141.39 IL_.91 13 14 15.4 6583.3 10.962 4.38

13 4 27.5 27.550 14.76 302.59 9.086 141.46 123.72 13 15 35.0 6585.7 10.960 s.flJ

I

I
!
I
I

I
I
I

I
I
I
I
I

I
1

I
I
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I

I

SX .673060 Sv

C3 -.915J42 ECC

GHA 3.3665
LAUNCH DATE

LNO4
A2'MTH

:Ic

:¢

ac

• TRUE

IOJ .00 12 aB
zOZ.OO t2 53

lO3.00 12 57
|(_4 .[30 J5 `1
IO5.OO 13 4

106.00 13 B

107,00 l 3 | J
lOB.D0 13 14
109.O0 13 17

J I0.O0 13 213

Ill .130 15 L_Z
112.O0 13 25

||3.00 13 27
J 14.O0 13 29

ATLAS CENTAUR/SURVEYC_ LUNAR TRAJECTL'_|ES FOR 1964-1966

-.6_13| 57 -.37387| OkO -21.95456 R/K3 316.52594 RM
.984974 SIR 129_.X].998 RCA 6544.6650 LTA -6.00000 GTA

LPH 130.6363
,SEP 22,1966 TF 63.580

LNQ4 IN| |NJ IN| IN| IN|
TIME P8 LAT LONG TA RT ASC AZMTH

ANOMALY OJT CF" RANGE FROM 84,00 TO IO0.O0
56.8 27.312
20.3 27.344

27.6 27.384
J9.6 27.418
57.5 27.446

L_Z.| 27.471

34.5 27.491
35.5 27.509
25.9 27.523

6.6 27,535
38.2 27.545

1.5 27.554

17.1 27.56|
25.5 27.566

_0.14 305.34 -5.913 141.30 113.00

19.71 305.|B -4.931 142.24 113.83
19.27 505.02 -4._4 la'f,. 11 !!a=67
18.6a 504.94 -3.140 143.91 J15.50

18.4! 304,66 -2.335 144.63 116.33
17.99 304.46 -1.586 |45,29 117.15

,17,57 304.26 -,887 145.89 117.98
`17.`16 304.04 -,234 |46,43 `118.80

16.75 503.62 .375 |46.92 1`19.62
`16,34 303.59 .944 `147.36 120.45

`15.94 303.35 | .477 147,76 12`1.27

`15.54 503.|! | .975 148.`11 122.09
|5.15 302.86 2.443 148.43 122.91

`14.76 30"4.60 2.882 148.71 123.73

PAGE 307

403000.67Z LAT 28.3J0600 LON279.46J600

14.00000 TB 667.5000 POt. Z
LCM 243.|51B

ARRIVAL DATE SEPT.25 1966 4 39 J6.0

`1NJ ,1NJ ,1NJ ;NJ
T|NE RAD VEL PTH

J3 0 4.3 6562.0 10.981 -2.93

13 4 27.8 6556.7 10.965 -2.a5

13 12 27.1 6549,5 10.991 -1.56

`13 16 5.0 6547.4 10.993 -|.16
13 19 29.6 6545.9 10.994 -.79

J_ 22 42.0 6545.J 10.995 -.44
13 25 43.0 6544.7 10.995 -.12

;3 _ 33.4 6544.7 10.995 .|9

|3 31 J4,`1 6545.| |0,995 .47
13 33 45,7 6545.7 10.994 .73

15 36 9.0 6546,6 10,994 .98
J3 3824.6 6547,6 10.993 1.2!

13 40 33.0 6548.8 10.992 1.43

I



ATLAS CENTAUR/.._/RVEV'CR LUNAR TRAJECTORIES FOR |964-Z966 PAGE 306

SX .H|44|| SY

C3 -.911259 ECC

GHA 4.352|

LAUNCH DATE SEP

LNO_ LN04

AZMTH TIME

H

H

H

_t

H

H

H

H

H

=X

H

H

_t

IIZ.O0

113.00

I|4.00

-.490B70 SZ -.309486 OAO -18.02825 RAO 32B.92140 RN 404987.50B LAT 28.3|0600 LON 279.46JB00

• 9_5038 5LR 12991.412 RCA 6544.6650 LTA -6.00(_JO GTA 14.00000 T8 667.5000 POt. 2

LPH 141.8686 LOR 243.15J8

23,1966 TF 64.2|9 ARRIVAL DATE SEPT.26 J966 5 24 46.8

INJ INJ INJ INJ INJ INJ INJ ZNJ INJ

PO LAT LONG TA RT ASC AZMTH TIME RAD VEL PTH

H TRUE ANOHALYOUTOF RANGE FRO4 B4.0O TO I|J.O0

J3 4J lfi.O 27.300 Jfl.67 302.88 -6,J86 Jfi2.94 122.03 13 52 22.5 6563.6 10.979 -3.07

J3 44 20.7 27.517 1fl.28 302.64 -5.§37 |53.48 122.8fl J3 55 28.2 6559.9 10.9_3 -2.75

13 47 J8.| 27.546 J4,88 302.4| -4.91| 153.98 J23.68 J3 58 25.6 65fi6.6 |0,9_5 -2.44

THE LUNAR CECLZNATION IS GREATER THAN -|5.0 CEGREES FRCH SEP 27 |966 THROUGH OCT |4 1966
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SX -.697685 5v

C3 -1.558142 gcc

C_A 23.0?94
LAUNCH 0ATE

LNCH

A2_4TH

113.00

lJ4.00

ATLAS CENTAUR/_JRV[VCR LUNAR TRAJECTORIES FC_ l_-l_

-.657595 St -.Z,_4ZC-,O 0/O -16.5146,1 RAO ZZ3._564 t_
• 974417 _R 12_._'_l._97 RCA 6544.6650 LTA -6.Ol_00 GrA

LPH Z_.6909

OCT 13,|_:_6 I"F' 64.439

LNCH INJ INJ INJ ]NJ |NJ

TIME PB LAY LONG TA RT ASC A214TH

T_JE _¢mLY oJ'r OF" _ _ _t._ TO 112.00

5 J4 15.1 27.306 15._ :t02.63 °5.8_10 45.31 1,_2.85
5 17 28.4 27.335 J4.88 302.40 -5.149 45.B8 |23.67

PAGE 309

_656J5.406 LAT 2_.3|0600 LON 279.46J_00
|4.0(X)_ T_ 667.5000 POt. 2

LOR 243.15|B
ARRIVAL CAT£ OCT. J5 1966 2J 4 50.|

]NJ INJ INJ INJ
TII_ RAD t/KL PTH

5 2522.6 656J.4 10.952 -2.8.8
5_8 35.9 6557.7 10.955 -2.54

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTC'RIES FOR |964-|966 PAGE 3J0

SX -.4:_3755 SY

C3 -J .421L:_36 ECC

r_A 24.06fit
LAUNCH GATE OCT

LNCH LNCH

AZMTH TIME
W_
X=

X¢

_t

W_

W_

WW
W_

WW

X=

ZOl .(3O
JOZ .(30

103 .(30
104 .(30
|05.00

106 .(3O

IO7.(30
J08.(30
109,00

J 10.(30
Ill .00

liT.00
113.00

114.00

-.790067 52' -.367362 GAG -?1,55302 RAO 23_,15327 RH
.976665 _R 12936,612 RCA 6544,6650 LTA -6.00000 GTA

LPH 37,5229

J4,1966 TF 63,651

INJ INJ INJ INJ INJ
PB I.AT LONG TA RT AS( AZI4TH

TRUE A_AL_" OUT (}"
6 5 25.9 27,339 20.13

6 9 56.1 27,382 19,69
6 14 10,2 27,419 19,26
6 18 9,! 27,450 18,82

6 21 53.8 27.477 18.40

6 25 25,2 27,498 17.98
6 28 44,2 27,517 I7,56

6 31 5J.B 27,532 17,|4
6 34 48.7 27.544 |6,74

6 37 35.7 27.554 16.35
6 40 13,5 27.562 |5,95

6 42 42.8 27.568 |5.53
6 45 4.2 27,573 15,J4

6 47 18.2 27,577 14.75

RANGE FRCN 84.00 TO 100.00

305.37 -5.070 61.86 ||3.01

305.21 -4.054 62.83 113.85
305.05 -3,104 63,73 114,68
304,87 o2.219 64.55 115,51

304,69 -1._J2 65,30 116,34
304,49 -,621 65,99 117,16

304,28 .099 66.61 117.99
304,06 .772 67.18 1|8.61

303.84 1.402 67,69 119.63
303.61 1.991 68.16 120,45

303.37 2,543 68.58 121.27

303.12 3.060 68,96 122,09
302.67 3,545 69.29 lL_.gI

302.61 4,001 69,59 |23,73

570995,734 LAT 28,310600 LON 279.461_DO
14,0{3000 TB 667,5000 POt. 2

LCI4 243.J5|B

ARRIVAL OATE OCT. 16 1966 22 0 7.9

INJ INJ INJ INJ

TIME RAG " VEL PTH

6 16 33,4 6557,3 10,961 -2.fl!

6 21 3.6 6552.8 10,965 -2.130
6 25 17.7 6549,4 10.968 -1.53
629 16,6 6547,1 10,970 -I.10

6 33 1.3 6545.6 10,971 -.69

6 36 32.7 6544.9 10.972 -.31
6 39 51.7 6544,7 10,972 .05

6 42 59,3 6545,0 10,972 .38
6 45 56.2 6545,6 10,971 .69

6 48 43.2 6546,6 10,971 ,98
6 51 21.0 6547,9 10,969 1,26

6 53 50.3 6549,3 10,968 1.51
6 56 11.7 6550.9 10.967 1,75

6 58 25,7 6552.6 10,966 1,98

I
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ATLAS CF'NTAUR/_.IRVEYORLUNAR TRAJ_.CTORJE$FOR 194_I-|_o6

sx - .2587(,0 sy
c3 -1.169756 ECC
C_A 25.0507
LAUNCH DATE OCt

-.867740 SZ o.424347 OAO -Z5.10954 RAO 253._3545 RN
.g79152 SiR |2952.890 RCA 6544.6650 LTA -6.00000 GTA

LPH 50.904|
15,1966 1T 62.950

LN(_ INCH
A_TH TIME P8

TRUE ANOMALY
92.00 6 59 50.5 27.343
93.00 7 6 5J .9 27.398
94.(X) 7 13 a3.5 27.45Z
95.00 7 19 17.7 27.493
96.00 7 24 44.9 27.5Z4
97.00 7 29 44.2 27.546
98.00 7 34 J7.5 27._
99.00 7 38 Z?.1 27.51'3

100.00 7 41 15.0 27.579
101.130 1' 45 43.Z 27°582
I02.00 7 48 53.7 27.583
103.00 ? 51 48.2 27.58Z
104.00 7 54 18.4 ZT._u_J
_05.00 7 56 55.7 27.577
106.00 7 59 1| .4 27,573
I07.00 B J 16.7 27.569
108.00 8 3 12.6 77.564
103.00 8 5 .Z ZT.559
JJO.OO 8 6 40.1 27.554
111.00 8 8 13.3 27.548
112.00 8 9 40.Z 27.543
113.00 e 11 1.6 ?.7.538
114.00 B 12 17.e 27.533

INJ ]NJ INJ INJ INJ
tAT LCNG TA RT ,dkSC AZMTH

CUT OF RAN_ R_CN 84.00 TO 91.00
24.03 _06.84 -§.233 "r/'.96 105.57
_J.57 306.76 -3.629 79.64 106.42
_.1! 306.67 -2.148 8J.17 107.25
_.66 306.56 -.797 8_.56 JOB.J2
22.21 306.44 .452 83.80 108.96
21 .T/' 306.29 1.548 84.90 109.79
21.33 306.14 2.560 85.89 110.62
_.89 305.97 3.479 86.77 111.45
23.46 305.79 4.312 B?.54 112.27
23.03 305.61 5.068 8_.22 113.09
19.61 305.41 5.756 88.82 113.91
J9.19 _05.2| 6.382 89.35 |14,73
!e.'r? _"5 ._-, G.953 _)._11 115.55
|8.35 304.78 7.474 90.21 116.37
17.94 304.56 7.951 90.55 117.18
17.53 304.33 8.388 90.85 118.00
17.13 J04.09 8.790 91 .J0 118.82
16.1'3 _03.85 9.J61 91.30 119.63
16.33 303.61 9._,02 91.48 J23.45
15.94 303.35 9.818 91.61 121.27
15.54 303.10 10.||0 91 .'_'_ 122.0_
15,|6 J02,84 10,382 9J .80 122.90
14.T'/ 302.57 10.634 91 .B5 123.72

PAGE 311

377199.184 tAT 28.3J0600 LCN 279.461800
14.00000 TO 667.5000 PQ. Z

LOM 243.1538
ARRIVAL, C_AI_ OCT. 17 1966 22 57 .1

|NJ INJ INJ ]NJ
TIME RAO V£L PTH

7 1058.0 6558.2 I0.968 -2.59
7 17 59.4 6551.2 10.974 -1,80
724 _.0 6546.9 JO.gTI -1.06
7 3025.2 6545.0 10.979 -.39
7 33 52.4 6544.8 10.979 ._I
7 40 51.7 6545.8 J0.978 .77
? 45 25.0 6547.9 10.976 1.27
7 49 54.6 6550.6 10.974 1.72
7 5322.5 6553.8 I0.97J 2.13
? 56 50.7 6557.4 10.966 Z.51
8 0 1.2 6561.0 10.966 2.86
8 2 5S.7 656_.8 :_._",,2 3.j6
8 5 3§.9 6568.6 10,959 3.4d
8 8 3.2 6512.3 10.956 3.70
8 10 18.9 6575.9 10.953 3.93
8 12 24.2 6579.5 10.950 4.15
8 14_.| 6582.9 10.947 4.35
8 16 7.7 6586.2 10.944 4.53
B 17 47.6 6589.4 10.941 4.70
8 19_.8 6592.4 10.939 4.86
8 23 47.7 6595.3 10.956 5.00
8 22 9.1 6598.1 10.934 5.14
8 23 25.3 6600.7 10.932 5.26

I



ATLAS CENTAUR/SURVF.'fC_ LUNAR TRAJECTORIES FC_ 1964-1966 PAGr 3JZ

sx -.019t59 5Y -.890796 5,? -.4540[73 OAO -27.00059 RAO 268.7678§ RM

C3 -1.132175 ECC .981411 SLR J2967.673 RCA 6544.6650 LTA -6.0iX)D0 GTA

GHA 26.0364 LPH 65.7920
LAUNCH DATE (X_T 16,1966 TIc 62.476

LNO4 LNO4

AZMTH TIHE PB

_x TRUE AI_"t.tALY OUT CF
_7.00 7 54 45,B 27,306

88.00 B § J6.4 27.398

89.00 8 14 59.6 27.475
90.OO 8 23 51 .O 27.528

91 ,DO 8 31 48.6 27.560
92.00 8 38 52.3 27.577
93.00 8 45 4.4 27.583

94.00 8 50 28.8 27.582

95.00 8 tiff 10.3 27.576
96.00 8 59 14.3 27.568
97.DO 9 2 45.8 27.558

9_.DO 9 5 49.5 27.547
99.00 9 8 29.7 27.537

IDO.DO 9 10 49.9 27.526
IOJ.DO 9 12 53.3 27.516

|02.00 9 |4 42.4 27.507
103.O0 9 J6 19.4 27.498
J04.DO 9 J7 46.0 27.490

JOS.DO 9 J9 3.7 27.482
IO6.OO 9 20 13.7 27.475

107.DO 9 2J 17.2 27,469
108,00 9 L_ |4.9 27,463

109.DO 9 23 7,7 27,457
J 10.DO 9 25 56.0 27.452

J11 .DO 9 24 40.4 27.447
112.DO 9 25 2J.5 27.442

•_ TRUE ANO4ALY OUT OF

THE VlOON {_.5 NOT CROSS

INJ INJ INJ INJ INJ
LAT LCNG TA RT ASC A2'N TH

RANGE FRO4 84.00 TO 66.00
26.27 307.39 -6.016 95.26 J01.36

25.80 307,39 -3.607 95,89 J02.24
25.53 307.36 -1.385 98.30 103.12

24.87 307,30 .622 100.46 103.98
24,4| 307.2| 2.411 102,36 104,83
23.96 307.09 3.986 J04.02 105.67

23.52 306.96 5._00 |05.44 |06.50

25.07 306.81 6.549 106.65 107.33
2"2.65 306,6.5 7,576 107,66 J08,15

2Z.20 306.48 8.461 108.51 108.98
21 .TT 306.31 9.224 109.22 109.80

21.35 306.12 9.883 109.81 110.62
20.91 305.94 10.456 110.29 Ill .45
20.48 305.74 10.954 110.68 112,25

20.06 305.54 11.391 111.00 113.07
J9,64 305.34 11.774 I/J ,25 113.89

19.'22 305.15 12.114 III .44 114.70
J8.81 304.91 12,4|5 111.59 ||5.52
18,40 304.69 12.684 111,69 116,34

17,99 304.47 12.926 111,76 ,117.16

17.58 304.24 13.143 111.80 117.97
17.16 304.00 |3.339 J/1,80 1J8.79
16,78 303.76 13.5|7 111.78 119.61

16.38 303.51 15,680 111,74 1_0.42

15.99 303.26 13.8ZB 111.67 121.24
15.60 _3,01 J3.964 111.59 122.06

RANGE FROM 115.00 TO 114.00

THE 243.15J8 _r-RIOIAN CN OCT 19 1966

383647.461 LAT 28.3J0600 LGN 279.461800

14.00000 TB 667.5000 POL 2
LOM 243.1518

ARRIVAL 0ATE OCT. JB |966 25 54 25.5

INJ INJ INJ INJ
TIHE RAO VEL PTH

6 fi 55.3 6562.6 10.970 -2.98
8 16 23.9 6551.1 10.980 -1.79

B 26 7.1 6545.6 10.985 -.69
8 34 58.5 6544.9 10.985 .31

8 42 56.1 6547.5 10.985 1.19
8 49 59.8 6552.5 10.979 1.97

B 56 11.9 6558,9 10,973 2.65
9 I 36.5 6565.9 10.967 3.24
9 6 17.8 6575.1 10.961 5.7fl

9 10 21,8 6580,1 10,955 4,19
9 15 53,3 6586,9 10,950 4.51

9 16 57.0 6595.1 10.945 4.90

9 19 37.2 6598.9 10,940 fl.lB
9 21 57.4 6604.5 10.935 5.45
924 .8 6609.1 10.931 5.64

9 Eft 49.9 6813.6 10.927 5.83

9 2726,9 6617.7 10,924 6.00
9 28 55.5 6621.4 10.921 6.15
9 30 11.2 6624.7 I0.918 6.28

9 51 21.2 6627.8 10.916 6.40
9 32 24.7 6630.7 10.913 6.51

9 53 22.4 6655.3 10.9|1 6.61
9 34 15.2 6635.7 10.909 6.69
9 35 5.5 6657.9 10.907 6.78

9 55 47.9 6640.0 10.905 6.85
9 36 29.0 6641.9 10.904 6.92
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ATLAS Cr'NTAUR/:_ORV_'YOR LUNAR TRAJECTORIES FOR Jg64-|566

SX .213343 Sv -.863337 $7 -.457313 0.40 -27.21383 RAO 283.88054 1_4

C3 -1.0420|9 ECC .982891 SIR 129"/'7.3_ RCA 6§44.6650 LTA -6.00000 GTA
GHA 28.0077 LPH 76.2003

LAUiq(.H 0ATI[ C,CT 17,1966 TF 62.415

LNO4 I..NO4 lrNJ IN| XNJ IN| XNJ
AZI4TH TIME I_ LAT _ TA RT AS(. AZI4TH

dk

TRUE ANOHALv CUT OF" RANGE FI_34 84.00 TO 86.00

87.OO 8 57 9.| 27.351 26.26 _07.44 -4,9|8 109.94 |0J.38
88.00 9 7 51,5 27,440 25,79 307,44 -Z,468 ||2,6| J0_,_6

89.OO 9 J7 42.4 _o7.507 25.32 307.40 -._ J|5.04 |03.|4
90.00 9 26 36,5 27,550 24.86 307,32 1.779 1J7,80 103.99

91.IX} 9 34 31.4 E7.573 24.41 307,2_ 3.549 |19.06 |04.83
92.00 9 41 27,4 L:rJ',382 L_,gG 307,J0 5,088 J80.70 105,67

93.00 9 47 27.7 L:rJ'.382 L:_.32 306.96 6.4|2 |L_.06 |06.50
94.00 9 52 37,2 27,576 23.08 306,80 7,542 |Z3.EO 107.33

95.OO 9 57 2.0 27.567 ;_.64 _06.64 8.504 |24.|5 108.|5

96.00 |O 0 48.4 27.556 ;_.80 306,47 9._ |24._ |(_.97
97.00 |0 4 2.3 27.545 ZJ.T'I' _[}6.29 |0.019 |Z5.56 |09.79

98.00 I0 6 48.9 27.533 ZJ.34 306.11 10.616 1L=6.07 |10.61
99.00 |0 9 1Z.8 27.5:,_2 80.91 _05.9Z |J.J80 1E6.48 111.43

JO0.O0 |0 || |7,7 27,5JZ 80,49 _05,73 ||,5_'| J2_,8| |JZ,_5
101,00 I0 |3 6,9 27,50"4 80,06 305,55 11,956 127,07 113,07
102,00 I0 14 4F.,8 27,495 19,64 305,32 12,293 |27,26 I|5,88

IO5.O0 10 |6 7.5 Z/'.485 tg.Fs _S.!! _?,_9 !__?:4! !!4o.__
104.[X3 10 17 2Z.9 27.478 18.81 304.90 |2.951 127.51 115.5Z

IO5.00 I0 18 30.3 27,470 18,40 304,68 13,064 |27,fi7 116.34
106.OO IO 19 30.8 27.464 J7.99 _04.46 13.L_J2 JZT._O |17.15

107.00 10 20 ;-;5,5 27,458 17,59 304,Z3 15,478 |27,60 ||7,97
108.00 10 2! 15.| 27,455 J7,JB 305,99 15,647 |27,57 118.79
IO9.00 |0 _ .2 27.448 J6.78 305.75 |5.800 |L:_'.SZ ||9.60

||O.OO |0 _ 4].6 27.443 J6.39 30._.5| J5.938 |27.45 |80.42
II,
4c

• T_,_ ,OC,_LY OJT OF" I_HG{ FISH Ill .00 1"O JlA.00

PAGE • 3|3

389802o8|5 LAT 28.3|0600 LCN 279.461800

14.011000 TB 667.5000 POt. 2
L(3q 243.1518

ARRIVAL OAT_ OCT. _0 |966 0 50 44.7

INJ IN| JNJ IN|

TIIAE. RAO VEL PTH

9 8 16.6 6556.6 |0.979 -2.44

9 |8 fig.0 6547.7 10.987 -|.L:_
9_8 49.9 6544.7 |0.989 -.ll

9 37 44.0 6546.2 10.988 .88

9 45 38.9 6550.9 J0,984 1.76
9 5Z34.9 6557.5 10.979 2.SZ

9 58 35.Z 6565.0 |0.97Z 3.J8
|0 3 44,7 657Z,9 |0,966 5,74

|0 8 9.5 6580.5 |0.959 4.;_Z
|0 || 55.9 6587.8 J0.953 4.62

|0 J5 9.8 6594.5 J0.947 4.97

|0 |7 56.4 6600,7 J0.942 5,26
10 80 80.3 6606.2 10.958 5.52
10_5.Z 6611.5 10.935 5.74

10 E4 |4.4 66J5.8 10.930 5.93

|0 E5 50.3 66|9.9 10.926 " 6.09

10 ZB 30,4 6626.9 10.980 6.37

J0_937.8 6650.0 10.916 6.49
|0 30 38.3 665E.7 |0.9|6 6.59

l0 3l 33.0 6655.5 10.914 6.66
|0 52L_,6 6657.6 |0.9|2 6.76

10 55 7.7 6659.7 J0,9J0 6.84

10 53 49.J 6641.6 10.908 6.9l

I



ATLAS CENTAUR/gJRVEYCR LUNAR TRAJECTORIES FOR 1964-1966

SX .4273B8 SY

C3 -.993984 ECC

GHA 28.9933

LAUNCH DATE OCT

LNCH

AZMTH

91 .(30

92.00
93 .(30

94 .(30
95 .OO

96 .DO
97.00

98 .DO
99 .DO

tO0 .DO
101 .DO

10Z.DO

103 .DO

104 .DO

IO5.DO
IO6 .DO

107.00
108 .DO

109 .(30

110.OO

II | .DO
H2.DO

113.00
114.00

LNCH

TIME

W_

IW

W_

W_

W_

-.791636 52 -.436637 OAO -25.68953 RAO 298.36370 RH

.9836_0 5LR 12982.52§ RCA 6544.6650 LTA -6.00000 GTA
LPH 88.1818

18,1966 TF 62.766

INJ INJ INJ INJ INJ

PB LAT LONG TA RT AS( AZMTH

• TRUE ANOMALY CUT CF RANGE FROM 84.00 TO 90.00

9 55 5.8 27.375 24.46 507.01 -4.331 125.02 104.75

lO 2 32.0 27.435 24.00 306.94 -2,650 126.81 105.61
10 9 19.7 27.485 23.54 506.85 -1.082 |28.43 106.46

I0 15 50.1 27.521 23.09 506.75 .314 129.87 107.50
10 21 5.4 27.547 22.64 506.62 1.569 131.14 1(_.|4

lO 26 7.8 87.564 2"Z.2Q 306.48 2,695 132.26 J08.97

10 30 40.3 27,575 21,76 _06.32 3.700 133.25 109.B0
I0 34 45.7 27.581 21.32 306.16 4.E01 |54.1! 110.63
lO 38 26.6 27.583 _D.89 505.98 5.407 134.85 111.45

10 41 45.8 27.583 20.46 505.60 6.129 135.50 112.27
10 44 45.6 27.58! 20.03 505._0 6,778 136.06 113.09

10 47 28.4 27.578 19.6! 305.41 7,361 136.54 115.91
IO 49 56.0 27.574 19.19 305.20 7.888 156,95 114,73
I0 52 10.3 27.569 18.77 304.99 8._63 137.50 115.55

10 54 12.8 27.564 18,58 304.77 8.794 137.59 116.36
10 56 4.7 27,556 17.95 304.54 9.166 157.84 117,18

IO 57 47.5 27.553 17.54 304.31 9,545 158.04 118.00
I0 fi9 22.0 27.548 17.14 304.08 9,869 158.20 118.81

11 O 49.1 27.542 16.74 303.84 10.167 158.52 119.65
11 2 9.7 27,537 16.34 503.59 10.442 158.41 120.45

11 3 24.5 27,552 15.94 505.54 10.694 158.47 121,_6
II 4 34.0 27.527 15.55 505.08 10,927 |58.5| |L._'Z.08

II 5 38.7 27.522 15.17 502.62 11.142 158.51 122.90

I1 6 39.3 27.5!8 14.78 502.56 11.542 158.50 123.72

PAGE 3|4

595229.516 LAT 28.510600 LON 279.461800

14.00000 TB 667.5000 PC4. 2
LCN 243.15!8

ARRIVAL DATE OCT. 21 1966 I 44 35.3

IN! IN! IN! IN!

TIME RA0 VEL PTH

10 6 13.3 6554.0 10.984 -2.15

10 13 39.5 6548.1 !0.989 -1.30
10 21127.2 6545.2 10.991 -.54

10 26 37.6 6544.7 10.992 .16
10 32 12.9 6fi45.9 10.991 .78

10 57 15.3 6548.3 10,989 J.54
JO 41 47.8 6551.4 10.986 1.83

10 45 53.2 6555.1 10.983 2.28
10 49 34.1 6559.1 10.979 2.68

10 52 53.3 6565.5 10,976 3.04
10 55 53.1 6567.4 10.972 3.36

10 58 55.9 6571.5 10.969 3.65
11 1 3.5 6575.5 10.966 3.91
11 3 17.8 6579.4 10.962 4.15

11 5 20.5 6583.0 10.959 4.36
11 7 12.2 6586.6 10.956 4,55

11 8 55.0 6589.9 10.954 4.73
11 !0 29.5 6593.0 10.951 4.89

11 11 56.6 6596.0 10.948 5.04
11 15 17.2 6598.9 10.946 5.le

11 _4 32.0 6601.5 !0.944 5.30
11 !5 41.4 6604.0 10.942 5.42

11 16 46.2 6606.4 !0.940 5.53
11 17 46.8 6608.7 10.938 5.62

I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTOR|E$ FOR J_4-|966

SX .6146C-,0 Sv -.687783 _ -.394970 ON:) -?.3.76408 RAO 31|.99439 RM
C3 -.960300 ECC .g84733 SLR 27_6.J40 RCA 6544.66_ LTA -6.00(X_ GTA

_A 29.9790 LPH 99.8249
LAUNCH DATE OCT |9,|966 'IF 63.3_6

LNCH

AZNTH
LNCH INJ
TIME PS L.AT

:_ TRUE ANONALV OUT OF

97.00 10 40 42.7 27.296 21.85

98.00 10 46 .2 27.340 21.41

99.0D 10 50 56.0 E7.388 _.96
100.00 10 55 3| .4 27.4Z8 _0.52
JOJ.O0 JO 59 47.6 27.46| 20.08

JOZ.O0 11 3 46.J 27.488 |9.65

103.00 |J 7 28.| 27'. 5|0 |9.22

|05.00 ,111 |4 7.7 _/'.54Z 18.37

|O6._0 J| |7 7.6 Z7.553 |7.95
I07,00 1| |9 55.7 _t.562 |7.54

108o00 II 22 33.0 27.569 17,1_
I09.00 11 25 .3 Lw/'. 574 16.7_

l|O.O0 11 E7 I8.fl 27.578 16.3Z

||| o[_O |! 2_ _.3 27,..5_0 `15.9_

1112.00 1] 31 30.4 Z7,_2 15,52
113.00 ,111 33 25.5 27.583 .115.|3

114.00 1| 35 ,14.1 27.583 ,14.75

INJ INJ INJ |NJ

LON6 TA RT ASC AZI4TH

RANGE F_ 84.00 TO 96.00

306.04 -6.2| 3 136.47 J09.70

305.92 -5.011 137.67 1,10.54
305.79 -3._;8 1_.78 ,111.38
305.64 -2.849 J39.78 1`12. L:_2

305.49 -1.889 140.70 ,113.05

305.3Z -,1.003 141.53 113.88
305.14 -.184 14P.27 !!4:7_
304.95 .574 142.95 ||5.53
304.75 1 .L:rr5 143.55 116.36

304.54 ,1.924 144.09 ,117.18

304,32 2.525 144.58 118.00

304.10 3.084 145.0| | 18.82
303.87 3.603 145.40 119.64

303.63 4.086 145.74 1_.46

303.38 4.536 146.03 |_| .27

303.,13 4.956 146,E9 1_.09
30_.87 5._8 146.52 122.91

302.6| 5.715 146.71 123.73

PAGE 315

399625._83 LAT 28.310600 CON 279.461t_)0
14,00000 TB 661.5000 POt. 2

LON 243.15|8

ARR|VAL DATE OCT. 22 1966 2 35 |.8

IN| IN| IN| IN|

TIME RAO VEL PTH

10 51 50._ 6563.8 10.977 -3.08

10 57 7.7 6557.1 10.983 -2.49
Jl 2 3.5 6552.| 10.987 -|.9_

11 6 _.9 6548.7 10.990 -|.4J
11 10 55.1 6546.4 10.99Z -.94

11 14 53.6 6545.2 |0.993 -.50

11 22 2.4 6544.8 `10.993 ._8

`11 25 15.2 6545.5 10.992 .6_

II _8 1).1 6546.5 |0.992 .95
11 31 3.2 6547.8 10.99| 1,25

11 33 40.5 6549.4 10.989 1.53
|l 36 7.8 6551.1 10.988 J.79

1| 38_6.0 6552.9 10.986 2.03
11 40 35.B 6554.8 10.985 2.25

|l 42 37.9 6556.8 10.983 2.46
|l 44 33.0 6558.8 |0.981 2.65

1| 46 2|.6 . 6560.8 10.980 2.83

I



ATLAS CFNTAUR/SURVEY_ LUNAR TRAJECTC_IES FOR 1964-1966 PAGE 3J6

5X .769150 SY
C3 -.938049 ECC

(,,HA 30.9646

LAUNCH DATE OCT

LNO4 LNO4

A2HTH TIME

108 .E_
109,_

IIO.E_

111 .IX1

113.1XI

ll4.00

-.543917 SZ -.335505 OAO -19.603_ RAO 3Z4.73335 RM

.984598 SIR 12988.535 RCA 6544.6650 LTA -6.0(_1 GTA
LPH 111.1910

20,1966 TF 63.9?6

INJ INJ INJ INJ INJ

PB LAT LONG TA RT ASC AZMTH

• TRUE ANC_LV CUT (_" R.ANGE F_ 84.20 TO JOT.00
11 37 1.4 Z7.328 I7.24 303.88 -5.591 149.41 118.15

II 40 26.4 27.348 16.83 _3.66 -4.855 I50.05 119.58
J! 43 41.0 21'.378 16,42 303.45 -4,150 150.65 120.41

lI 46 45,9 27.4,05 16,01 303.Z3 -5.487 15|,20 12|.23

II 49 41.6 27.428 15.61 _3.1_ -2.862 151.70 12"Z.06
11 52 28.8 27.449 15o21 302.76 -2.Z73 152.16 122.88

11 55 8.I 27.461 14.81 302.51 -1.718 152.58 125.70

402825.313 LAT 28.310600 L_ 279.46]800
14.00000 TB 667.5000 POL 2

LGN 243.15J8

ARRIVAL DATE OCT. 23 1966 3 21 54.9

INJ INJ INJ INJ

TIME RAO VEL PTH

11 48 8.9 6560.1 10.96! -Z.?T

1J 51 33.9 6556.5 10.984 -2.41
11 54 48.5 6553.2 10.967 -2.06

11 57 53,4 6550.7 10.989 -I.73

12 0 49.1 6548,7 10.991 -1.42
12 3 36.3 6547.2 I0.99_ -I.13

12 6 15.6 6546.1 10.993 -._5

I
I
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ATLAS CENTAUR�SURVEYOR LUNAR TRAJECTORIES FOR J964-|966 PA_. 3J7

SX ._86410 SV

C3 -.934338 E(C

(,HA 31.9503

LAUNCH OAT£ OCT

LNO_

AZMTH

-.381989 S? -.26|460 0AO -15.15669 RAO 536.68687 RM

.984659 SIR 129tttl.gZ9 RCA 6544.6650 LTA -6.0OOOO (,TA

LPH ]2Z.4D36

2l ,19('6 IT 64.627

LN_ INJ INJ INJ

TIME PB LAT LONG TA

w_

W_

ww

w_

ww

w_

w_

w_

s

Ww

ww

W_ TRL_ ANOMALY OUT OF RANC, E FROI4 84.00 TO J|4.00

THE

404785.813 LAT 2_.3|06(}0 LON 279.46_B00

14.00000 TB 667.5000 POL 2

L(3H Z43.]51B

ARRIVAL 0ATE OCT. 24 |966 4 5 40,0

INJ INJ INJ INJ INJ INJ

RTASC AZMTH TIME RAD VEL PTH

LUNAR L'ECLINATION IS GREATER THAN -|5.0 I)EGREES FROM OCT ,25 J_6 THROUGH NOV || 1_36

I



ATLAS CENTAUR/SURVF'YC'W LUNAR TRAJ_.CTORIES F'C_ |964-|g66 PA_£ 31_

SX -.C-,02_43 SV
c3 -1.499521ECC

GHA 50.6776
LAUNCH OATE NOV

LNCH LNE.H

AZMTH TIME

106.00 3 46 19,B

107.OO 3 50 14.2
108.00 3 53 56.8

I09.00 3 57 _B.Z
110.00 4 0 49.2

111o00 4 4 .3

112.00 4 7 2,2
II3,00 4 9 55,5

|14.00 4 12 40,6

-.727618 SZ -,32734J OAO -19,10748 RAO 230,3577| RH

.975379 SIR 1292B,J98 RCA 6544,6650 LTA -6,00000 GTA
LPH 3,0029

10,1966 TF 64,054

IN| |NJ IN| IN| IN|
PB LAT LONG TA RT ASC A214TH

TRUE ANOHALV CUT CF RANGE FRCH 84,00 TO 105.00
27,298 |8,07 304,30 -6,J19 52,53 117,10

27,330 17,65 304.11 -5,26! 53.32 ]_7,93
27.366 17,2*Z _3.91 -4,444 54,05 118,76

27.397 16.81 .._3.?J -3.675 54,73 I19,59
27,425 16,40 303,49 -2,950 55,36 J_O,4Z

27,449 |5,99 303,27 -2.268 55,93 J2|,24

27,470 |5,58 303.03 -1,624 56,46 |_Z,07
27,488 If,J9 302,79 -1,0|8 56,94 JLPZ,89

27,503 |4,79 302,54 -,445 57,38 123,71

367763,641 LAT 28.310600 LON 279.461800
14.00000 TB 667,5000 POt. 2

LC_ 243.1518

ARRIVAL OATE NOV. 32 1966 19 42 5_.5

IN| IN| IN| IN|

TiME RAO VEL PTH

3 57 27.3 6563.! 10,953 -3.02

4 I 21.7 6558.3 10.957 -2.60
4 5 4.3 6554,4 10,960 -2.19

4 8 35.7 6551.3 10,963 -|.Sl
4 |J 56.7 6549,0 10.965 -1.46

4 |5 7.8 6547.2 I0.966 -_.IZ
4 18 9.7 6546,0 10.968 -._0

4 2| 3,0 6545,2 10.968 -,rio

4 23 48.| 6544,8 10,969 -.L_Z

I
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/=_AS CENTAUR/SURVEW._R LUNAR TRAJECTORIES FL.'_ 1964-1966 PAGE 319

SX -.379275 5v

C3 -1,372433 ECC

GHA 51.6632
LAUNE.HCATE NOV

-.834850 SZ -,398969 OAO

,977466 5/R 12941,856 RCA

11o1966

LNO-I L.NQ.I

A_n,_TH TZHE P8
xk

:.k

xk

TRUE ANOHALY CUT t"JF"

96,00 4 43 4,4 27,346

97,00 4 48 40.5 ZT,_KJ2
98.00 4 53 53,2 27.4_6

99.00 4 58 43.9 27.472
1(30.00 5 3 14,0 27.501

101.00 fi 7 24.8 27,524
J02.00 5 11 17.8 27.541

103.00 5 14 54.3 27.555
""" "" ...... 27 50_

105.00 fi 21 23,1 27.573
IO6.00 5 24 17.8 27.578

I07.00 5 27 .8 2T.581
I08,00 5 29 33.1 27,583

109.00 fl 31 55.6 27.583
110.00 5 94 9,1 27.583

111.0(3 5 36 14.5 27.582
112.00 5 38 12.2 27.580

113.00 5 40 9.1 27.578

114.00 5 41 47.7 27.575

INJ INJ

L.AT LONG

-23,51372 RAO 245,56757 RH 372045.949 LAT _8.310600 LCN 279,461800
6544,6650 LTA -6,00000 GTA 14,00000 T8 667,5000 POt. 2

LPH 16,7752 L_ 243.15J8

TF 63,287 ARRIVAL DATE NOV, J5 1966 20 39 37,0

INJ ZNJ ZNJ |NJ /NJ |NJ INJ

TA RT AS(. A2'HTH TINE RAD VEL PTH

RANGE FRO4 84.00 1"0 95,00

;_,27 306,26 -5,078 69,70

21,8?. 306.14 -3,804 70,98

21,37 306,01 -2,619 72,17
20.93 305.87 • -1 .fl26 73.,_4
20,49 _05.7_ -.5|7 74,21

20.06 305,55 .413 75,09
19,63 305.37 1.270 75,89

19.20 305.18 2.061 76.6{i
18,78 304,98 2,792 77.25

18.36 304,78 3.467 77.82
17.94 304,.56 4.091 78,34

17.53 304,34 4.669 78,80
|7.J2 304.11 5._Ofl 79,21

16.7"4 303.87 5.703 79.56
16.32 303.63 6.166 79.68

15.92 303._8 6.598 80.16
15.53 303.13 6.997 80.39

15,14 302,87 7,372 80,60

14.75 302.60 7.TL_Z 80.77

108.69

109.73

110.57

111.41
112.24
113.07

113.._

115,54

116.37
117.19

118.00

118.82
119.64

120.46
121.27

122,09

122,91
123.73

4 54 11,9
4 59 48.0

5 5 ,7

5 9 51,4
5 14 21.5
5 18 32,3

5 22 25,3

5 29 83.2
5 32 30.6

5 35 25.3
538 8.3

54040.6
5 43 3.1

5 45 16.6
5 47 22,0

5 49 19,7

5 5J 10,6
5 52 55.2

6557,4 J0.964 -2.51

6551.8 10.968 -|,68
6548,0 10,972 -1.29

6545.8 10.973 -,75
6544,8 10.974 -.26

6544,8 10,974 .20
6545,5 10,974 .63

6548.5 I0,97l 1.38

6550,6 10.969 1.71
6552,9 10.967 2.02

6555.4 10,965 2.31
6558,0 10.963 2.57

6560,7 10.961 2.82
6563,4 10,959 3,05

6566.2 10.956 3.26
6568,9 10,954 3,46

6571,5 10.952 3.64

6574.l 10,950 3.82

I



ATLAS CENTAUR/,SURVEVC"WLUNAR TRAJECTORIES FCR J964-|966 PAGE 3Z0

sx -.136958 SY -.88588652

c3 -1.234180 ECC .979736 SIR
GHA 52.6489

LAUNCH OATE NOV 12,1966

-.443225 OAO -26.3098! RAO 261.2J|67 RR

12956.711 RCA 6544.6650 LTA -6.00000 GTA
LPH 30.|8J5

I"F 62.661

LNCH LNCH INJ INJ |NJ |NJ INJ
AZHTH TXf4E PB LAT LCNG TA RT AS( A2'HTH

#

TRUE ANOHALY OUT CF RANGE FROM 84.00 TO 98.00
89.00 fi 41 2.1 27.346 25.36 307.22 -5.1fl! 86.18 103.06

90.00 fl 49 48.1 27.416 24._0 307.18 -3.147 88.33 105.93
91.00 5 57 5|.| 27,478 24.43 307.12 -1.308 90.29 ]04,79

92.00 6 5 11.0 27.522 23.98 307.03 .3fi3 92.04 105.64
93.00 6 11 48.fi 27.551 23.53 306.9"4 |,843 93.60 106.49

94.00 6 17 45.5 27.569 23.08 306.80 3.|72 94.96 107.32

95.00 6 23 4.9 27.579 22.63 306.65 4.553 96.15 108.15
96.00 6 27 49.7 27.583 L_.19 306.50 5.400 97.J9 108.98

97.00 6 32 3.4 27.583 21.76 306.33 6.327 98.08 109.81
98.00 6 35 49.5 27.579 2],32 306.16 7.147 98.85 IJ0,63
99.00 6 39 ll.O 27.574 20.89 305.97 7.875 99.51 |1|.45

I00.00 6 42 11.| 27.567 20.47 305.78 8.5L_4 100.07 112.27
lO1.00 6 44 52.4 27.560 _D.04 305.58 9.098 100.55 113.08

102.00 6 47 17.3 27.552 19.62 305.38 9.613 100.95 113.90
JO3.00 6 49 27.9 27.544 |9.20 305.17 |0,074 10|.28 114.72
104.00 6 fll 25.9 27.536 18.79 304.96 10.488 101.56 115.54

IO5.00 6 53 13.0 27,528 18.38 304.73 10.861 101.79 JJ6,35
106.00 6 54 50.5 27.521 17.97 304.51 11.199 101.97 117.17

107.00 6 56 19.5 27.514 17.56 304.28 11.506 102.11 117.98
108.00 6 57 41.0 27.507 17.16 304.04 11.785 102.21 118.80

109.00 6 58 56.0 27.500 16.76 303.80 12.040 102.29 119.62
110.00 7 0 5.1 27.494 16._6 303.55 12.274 102.33 1L_0.43

111.00 7 1 9.1 27.488 15.97 303.30 12.488 102.34 |21.25
112.00 7 2 8.3 27.482 15.58 303.04 12.685 ]02.33 122.07

113.00 7 3 3.5 27.477 15.19 302.78 12.867 102.30 122.89
114.00 7 3 54.9 27.472 14.81 302.52 |3.036 102.25 123.70

377335.996 LAT _8.310600 LON 2?9.46|800

14.00000 TB 667.5000 POL 2

LOH 243.JS18
ARRIVAL DATE M3V. 14 1966 21 38 5.4

]NJ INJ INJ JNJ

TIHF. RAO VEL PTH

fi fi2 9.6 6557.8 10.970 -2.55

6 0 55.6 6549,6 10.977 -1.56

6 8 58.6 6545.5 10.980 -.6fi
6 16 18.5 6544.7 10.981 .17

6 22 56.0 6546.3 10.979 .91
6 28 53.0 6549,6 10.976 l.f17

6 34 12.4 6554.0 10.973 2.1fl
6 38 57.2 6559.1 10.969 2.67

6 43 10.9 6564.5 10.964 3.13
6 46 57.0 6569.9 10.959 3.54

6 50 18.3 6575,4 10.955 3.90
6 53 18.6 6580.6 10.950 4.22

6 55 59.9 6585.7 10.946 4.50
6 58 24.8 6590.5 10.942 4.76
7 0 35.4 6595.0 10.958 4.99

7 2 33.4 6599.2 10.935 5.19
7 4 20.5 6603.2 10.931 5.37

7 5 58.0 6606.9 10.928 5.54
7 7 27.0 6610.4 10.925 5.69
7 8 48.5 6613.7 10.923 5.83

? 10 3.5 6616.7 10.92'0 5.96

7 11 12.6 6619.5 10.918 6.07
7 12 16.6 6622.2 10.916 6.18

7 13 15.8 6624.7 10.913 6.28
7 |4 |1.0 6627.0 10.912 6.37

7 15 2.4 6629.2 10.910 6.45

I
I

I
I
I
I

I
I

I
I
I

I
I

I

I
I
I

I



I
I

I
I

I
I
I

i
I
I
in

|

I

I

I
I

I
I
I

ATLAS CENrAURISURVEvOR LUNAR TRAJECTORIES FOR |964-|966

SX .106316 $v

C3 -1.lZSg9Z ECC
C_A 53.6345

LAI.INO4OAT£ I_V

LNCH LN04

A_IH TIME

* TRUE
81.00 6 47

88.00 6 51
89.00 7 7

90.00 7 16
91.00 7 14
9Z.OO 7 31
93.00 7 37

94.00 7 42
95.00 7 46

96.00 7 50
91.00 7 53

98.00 7 55

_,_3.O0 7 57
I00.00 7 59

I01.00 8 1
102.00 8 2
lO3.flO B 4

104.00 8 fi
105.00 8 6

106.00 8 7

_t

t

iI=

-.881865 51 -.4593C',0 OAO
• 981512 SIR 12968.340 Rr..A

13,1966

-27.34581 RAO 176.87432 RN

6544.6650 LTA -6.00000 GTA

LPH 43.1424
1T" 62.316

INJ |NJ INJ INJ INJ
P6 LAT _ TA RT AE,C A214TH

AM..'IHALY OUT CF RANGE FROM 84.00 TO 86.00

2.6 27.400 26.25 307.50 -3.706 103.99 10! .40
54.1 27.480 25.78 _07.48 -| .232 106.69 |02.28

50.9 27.536 25.5,2 307.43 ! .018 109.13 103.15
47.1 27.568 24.86 307.34 3.02_ 111.29 104.00

39.9 27.581 24.41 307.23 4.775 115.15 104.84
_0.0 27.583 23.96 507.10 6.285 114.73 105.67

21.2 27.576 _,rJ.52 306.95 7.569 J16.05 106.50
19.6 Z'/. 565 23.08 _06.79 8.654 117.14 107.32

32.2 27.553 22.64 306.63 9.567 118.03 108.14
5.9 27.539 22.21 306.45 10.336 118.75 108.96

7.2 27.526 21.78 306.27 10.985 119.33 109.78

41.8 27.513 21.35 306.09 11.556 119.79 110.60
54.5 27.501 20.92 305.90 12.007 120.16 111.42
48.9 27.4_ 20.50 305.71 12.411 J20.44 1|2.24

28.5 27.480 20.07 305.51 12.761 120.66 113.06
55.5 17.471 19.65 305.50 13.066 120.82 113.88

12.2 27.463 19.24 305.09 13.333 120.93 114.69
20.2 27.455 18.82 304.88 13.569 121.00 115.51

20.8 27.448 18.41 2_34.66 13.778 121.03 116.33
13.| 27.442 |8.00 304.43 13.964 121.03 117.15

* TRUE ANCI4ALY OUT OF RANGE FROM 107.00 TO |J4.00

PAGE 32|

383|54.J84 LAT 28.310600 LCN 219.46|800

14.00000 TB 667.5000 POt. 2
LOH 243.15J8

ARRIVAL DATE NOV, 15 1966 22 36 38.3

INJ ZNJ INJ INJ

TIME RAO VEL PTH

6 58 10.J 6551.5 10.980 -1.84

7 9 1.6 6545.4 10.985 -.6!
7 18 58.4 6545.2 10.983 .50

7 27 54.6 6549.2 10.982 1.50

7 35 47.4 6555.9 10.976 2.37
7 42 37.5 6564.2 |0.969 3.11

7 48 _8.7 6573.0 10.962 3.75
7 53 27.1 6581.8 10.954 4.29
7 57 39.7 6590.1 10.947 4.74

8 1 13.4 6597.7 10.941 5.12

8 4 14.7 6604.6 10.935 5.44
8 6 49.3 6610.8 10.930 5.71

8 9 2.0 6616.4 J0.92fi 5.95
8 10 56.4 6621.3 10.921 6.15

8 12 36.0 6625.7 10.918 6.32
8 |4 3.0 6629.7 |0.914 6.47

8 15 19.7 6633.2 10.9J1 6.60
8 16 27.7 6636.4 10.909 6.72
8 1728.3 6639.3 10.906 6.82

B 1822.6 6641.9 10.904 6.92

I



ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR J964-1966 PAGE 322

sx .335622 $v

C) -J.069417 ECC

GHA 54.620!

LAUNCH OATE NOV

LNCH LN(.H

AZHTH TIlE

* TRUE

_.O0 7 35 37.4
_9.00 7 45 1J.9

_3.00 7 54 .4
9J .00 8 2 .9

92.00 8 9 13.3
93.00 8 15 39.1

94.00 8 2J 20.9
95.00 8 26 22.5

96.00 8 30 47.9
97.00 8 34 41.3

98.00 8 38 6.9
99._0 8 41 8.2

100.(30 8 43 48.6
JOI.00 8 46 ||.0

102.00 8 48 18.0
I03.00 8 50 11.6
J04.00 B 51 53.6

J05.00 8 53 25.8
106.OO 8 54 49.2

I07.00 8 56 ft.!
lO8.OO 8 57 14.4

109.00 8 58 17.8
llO.DO 8 59 16.2

ll|.O0 9 0 JO.O
112.00 9 0 59.8

113.00 9 I 46.0
114.00 9 2 29.0

THE

-._Z_112 52' -.4489_6 OAO -26.67862 RAO 292.06203 RM

• 982441 SLR 12974.416 RCA 6544.6650 LTA -6.001100 GTA
LPH 55.6373

14,1966 TF 62.564

INJ INJ INJ INJ INJ

P8 LAT LONG TA RT AS(: A2'HTH

ANCMALY CUT OF' RANGE FRCI4 84.00 TO 87.00

27.311 25.82 307._O -5.820 116.95 |02.20
27.397 25.35 307.28 -3.621 119.33 103.08

27.469 24.88 307.23 -1.606 121.50 103.95
27.518 24.42 307.16 .21| 123.43 104.81

27.55! 23.97 307.06 1.834 125.14 105.66
27.570 23.52 306.94 3.271 126.63 106.50

27.580 23.07 306.81 4.536 127.93 107.33

27.553 22.63 306.66 5.645 129.04 108.16
27.582 22.I9 306.50 6.615 I29.98 108.98
27.577 2J.76 306.33 7.463 130.79 J09.80

27.57! 21.33 306.15 8.206 13|.47 110.62

27.563 _.90 305.96 8.858 132.04 111.44
27.555 20.47 305.77 9.432 I32.52 112.26
27.546 20.05 305.57 9.939 132.9I 113.08

27.538 19.63 305.37 10.388 133.24 113.90
27.530 J9.21 _35.16 10.788 133.51 114,71

27.522 18.79 304.94 11.145 133.72 115.53
27.515 18.38 304.72 11.466 133.88 116.35
27.508 17.97 304.50 11.755 134.01 117.16

27.50! 17.57 304.27 12.015 134.09 117.98
27.495 17.16 ZkJ4.03 12.252 134.15 118.80

27.489 16.76 303.79 12.468 154.17 119.61
27.483 16.37 303.54 12.664 134.17 120.43

27.478 15.97 303.29 12.845 134.14 121.25

27.473 15.58 303.04 |3.010 134.09 122.07
27.468 15.20 302.77 13.16_ 134.03 12"2.68

27.464 14.8l 302.51 13.303 133.94 123.70

tOES NOT r.R(_S TPE 243.1518 MERI01ANOI NOV 17 1966

388978.969 LAT 28.3J0600 LON 279.461600

14.00000 T8 667.5000 POL Z

LCI4 243.1518

ARRIVAL OATE NOV. 16 1966 23 33 17.fi

IN! IN! IN! IN!

TIre. RAO VEL PTH

7 46 44.9 6561.4 10.974 -2.88
7 56 19.4 6551.1 10.983 -1.79

8 5 7.9 6545.9 10.987 -.80
8 13 8.4 6544.7 10.988 .10

8 20 20.8 6546.3 10.987 .91
8 26 46.6 6350.0 10.984 1.62

8 32 28.4 6554.8 10.980 2.25
8 37 30.0 6560.4 10.975 2.80

8 41 55.4 6566.3 10.970 3.28
8 45 48.8 6572.3 10.965 3.70

8 49 14.4 6578.0 10.960 4.07
B 52 15.7 6583.6 10.955 4.39

8 54 56.1 6588.8 10.951 4.67
8 57 18.5 6593.7 10.947 4.93

8 fi9 25.5 6598.3 10.943 fl.lfl
9 I 19.1 6602.5 10.940 5.35

9 3 1.1 6606.4 10.936 5.52
9 4 33.3 6610.0 10.933 5.68

9 5 56.7 6613.4 10.950 5.83
9 7 12.6 6616.3 10.928 5.95

9 8 21.9 6619.4 10.925 6.07
9 9 25.3 6622.1 IO.923 6.18

9 10 23.7 6624.5 10.92! 6.28
9 11 17.5 6626.8 10.919 6.37

9 12 7.3 6629.0 10.917 6.45
9 12 53.5 6631.0 10.916 6.52

9 13 36.5 6632.9 10.914 6.59

I
I
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ATLAS C[.NTAUR/.SURV(YO?_ LUNAR TRAJ(CTOR[ES FOR 1964-1966 PAGE 3_3

sx .539826 SY -.'r32766 sZ
c3 -1.031B53 ECC ._3058 SiR

GNA 56,59|4

I_AUNCH OAT( NOV JS,Ig_S

LNCH
_TH TIME i:_

-.415180 OAO -24,55067 RAO 506,39759 RH 3943L_,977 LAT 28,3|0600 LCtd 279,46J800

12978.457 RCA 6544,6650 LTA -6,00000 GTA 14,00000 T(3 667,5000 PO. Z
LPH 67,6925 LCN 243.15J8

TF 63,077 A_IVAL DATE NOV, 18 J966 0 26 3Z,T

IFNJ INJ |NJ INJ INJ JNJ INJ ;NJ INJ

LAT L(_IG TA RT ASC A_4TH TI_ RAD VlEL PTH

T_U£: _IqALY (3.iT OF RANGE: FRO4 84.0D TO 93.00
94.OO 8 33 7.6 E7.331 23.15 306.55 -5.383

95.00 8 39 l?.J 27,354 _,69 506,45 -3,975

96.00 8 44 58,4 27,434 _,24 306.35 -2,676
97.00 8 50 13.0 27.473 21.79 _06.EZ -J.486

9_.00 8 SS 2.8 27.504 EI.35 _0G.08 -.FJ9
99.00 8 59 29.3 27.52_ 20.9J 305.93 .594

JO0.OO 9 3 34.5 27.546 20.47 505.76 I._OE
]OJ,OO 9 7 20,1 27,559 20.04 305,58 2.33|

102.00 9 lO 47,8 27,569 19,61 305,40 3,089
cnlL _ _ 0"/ /=,_ _ O_P ¢"/'_ ,,,'t ,h,,t "Jle'le e_l "1 ?_a_

104.00 9 16 55,8 27,580 |8,T/' _05,00 4,420

105,00 9 19 _KJ,| 27,582 |8,35 _04.79 5,003
_106.00 9 22 10,2 27.583 J7,94 304,57 5,540

107,00 9 24 30.3 L='7.583 17,53 304,34 6,034

108.00 9 26 40.4 27,582 17,|2 304,11 6,490
109,00 9 28 41,6 27.SB0 16,72 303,67 6,9J0

110.00 9 30 34.5 27.578 |6.3Z 303.63 7.300
111.00 9 32 20.1 27.576 13,9_ 303.38 7.661

112.00 9 33 58,9 27.573, 15.53 503.|2 7,996
ZI3.OO 9 35 31.5 27.370 15.14 302,86 8.308

114.00 9 36 58,6 27,566 14,76 30_,lEO 8,59_

131,61 107,23 6 44 J5,1 6559,0 10,978. -2,67

133,05 108,08 8 50 24,6 6552,5 10,983 ol,97
134.37 108,92 8 56 5,9 6548,2 10,987 -J.33
135,56 J09,76 9 | 20,5 6545,8 |0,989 -,74

|36,63 J10,60 9 6 10,3 6544,7 10,990 -,20

137,59 111,43 9 |0 56,8 6544,8 10.990 ,_9
138.45 JJ2.E6 9 J4 42.0 6545.8 10.989 .74
1_9,2| ||3,08 9 38 27,6 6547,4 |0.9_8 3,36

1_9.90 113.91 9 21 55,3 6549,4 10,986 J,53

141.03 115.55 928 3.3 6554,3 I0,982 2.J9
141.50 116.37 9 30 46.6 6557.1 |0.979 2.48

|41,92 |17,J9 9 33 17,7 6559,9 10,971' 2,75

14E,28 ||8,00 9 35 37.8 6562,7 10.975 2,99
142,59 ||8,82 9 37 47,9 6565,5 10,972 3._
142.86 |J9.64 9 39 49.1 6568.3 |0.970 3.43

|43,09 120,46 9 41 42,0 6571,1 J0,968 3,62

J43,28 J21,27 9 43 27,6 6573,8 |0,965 3.80
143,44 1_.08 9 45 6,4 6576,4 30,963 3.96

|43,56 1_,9| 9 46 39,0 6578.9 10,961 4,12
143.66 |23.73 9 48 6,1 658|,3 |0,959 4,26



I
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ATLAS CKNTAUR/SURVEYC_ LUNAR TRAJI_CTC'WIE$ FOR 1964-1966

SX .71134B SV

C3 -.995E_5 ECC

GHA 57.5771
LAUNCH DATE NOV

LNCH LNCH

AZMTH TIME

TRUE

103.O0 9 E6
I04.00 9 30

105.OO 9 34
106.00 9 37

IO7.00 9 41
108.00 9 44

109,00 9 47
J IO,00 9 50

111.00 9 53
112.00 9 55

113.00 9 58
114.OO 10 0

-.602659 SZ

• 983656 SLR

16,1966

-.361645 OAO -21.20125 RAO 319,72849 RH

12982,386 RCA 6544,6650 LTA -6,00000 GTA
LPH 79,3721

TF 63,712

IN| IN| IN| IN| IN|

P8 I.AT LONG TA RT ASC A2HTH

ANC_L_' CUTOF RANGEFRON 84.00 TO102.00
15.7 27.322 19.30 304.96 -5.70B 144,32 114.65
20.3 27.350 18.87 304,78 -4,205 145.16 115.48

10,7 27,386 18,44 304.60 -3,948 145,95 I16,31

47,8 27,418 18.01 304,41 -3,147 146,67 117,14

12,5 27,444 17,59 304,2I -2,399 147,32 117,97
25.6 27,467 I7,16 504,00 -1,698 147,92 118,79
28,0 27,467 16,76 303,79 -1,043 148,46 119.61

20,3 27,504 J6,36 303,56 -,428 148,96 120,44
3,3 27,518 Jfi,95 303,33 ,148 149,41 121,26

37.7 27.530 15,55 303.09 ,688 149.81 1_Z.08
4.0 27,540 15,16 302,84 1.196 150.17 122.90

22,9 27,549 14,77 502,58 1,673 150,50 123,72

PAGE 324

39P?P8,113 LAT 28,3|0600 LON 179.461800
14,00000 TB 667.5000 POt. Z

LOPl 243,|5|8

ARRIVAL OATE NOV, 19 1966 I 15 47,5

IN| IN| IN| IN|

TIHE RAO VEL PTH

9 37 23.2 6560,8 10,978 -2.83
9 41 27.8 6556,1 10,982 -2.38

9 45 18,2 6552,4 10,985 -|,96
9 48 55,5 6549,6 10,987 -1.fi6

9 52 20.0 6547,fi 10.989 -1.19

9 55 33.1 6546,1 10.990 -.84
9 58 35,5 6545.2 IO.991 -,52

10 | 27,8 6544,8 10,992 -.21
IO 4 10.8 6544,7 10,992 .07

10 6 45,2 6544,9 10,991 ,34
|0 9 11.5 6545,4 10,991 ,59

10 11 30,4 6546,1 |0,990 .8_

I
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ATLAS CF'NTAUR/SURVrYL_R LUNAR TRAJf:(.TCRIE$ fCl_ 1964o1966 PAGE }?5

SX ._145295 S't'

C3 -.969410 _.CC

G_A 58.5627

LAUNCH DATE: NOV

LNCH LNCH

A Zl,4TH TIME

,IX

ik

,(k

-.447356 _ -.2_Z145 OAO -16.98642 RAO 332.11086 RX
.984083 _ IZ_5.163 RCA 6544.6650 LTA -6.00000 GTA

LPH 90.7650
11,1966 TF 64.}?Z

402093.?03 LAT 28.3J0600 LON 279.461800

14.00000 TB 667.5000 POt. Z

LCM 243.151B

ARRIVAL DATE NOV. _0 1966 2 ! JS.Z

TRUE ANOHALYOUT CF RANGE FROq

T_

INJ INJ INJ IN./ INJ INJ

PB LAT LOCG TA RT AS(: A214TH TI_

84.00 1"O114.00

LUNAR DI_CLJNAT|ON |S t._qr_41"F.j_THAN-|5.0 0[_fd_E$ FRO4 NOV 2J |9('45 _ 01E(:

INJ INJ INJ

RAD vEL PTH

B 19f,6



ATLAS CENTAUR/SURVEyOR LUNAR TRAJECTO_|E5 FOR |964-|966

sx -.693540 SY

C3 -1.46454! ECC

GHA 77._900
LAUNCH 0ATE CEC

LNCH LNCH
AZNTH TIME

lIJ.00

1_4.00

-.6608_4 ,SZ -.286767 OAO -16.66450 RAO 2?3.61881RM

.975675 SLR IZ979.808 RCA 6544.6650 LTA -6.0DO00 GTA

LPH 3?B.884!

7,1966 TIF 64.418

INJ INJ INJ INJ INJ
P6 LAT LONG TA RT ASC AZI4TH

TRUE ArVOHALY OUT CF RANGE FRO4 84.00 TO ! 12.00
! 40 14.3 27.3Jfl 15._ 30_.64 -5.848 45.L4EI IE"Z.S5

I 43 26.| 27.334 14.88 30Z,40 -5.IBZ 46.43 |23.67

PAGE ]Z6

370486.734 LAT _8.310600 LON 279.46J800

14.00000 T8 667.5000 POt. Z

ARRIVAL gATE gEE. 9 J966 "!7 29 fiO.O

INJ INJ INJ JNJ

TZt_ RAg VEL PTH

I 5! 21.8 6fi6J.5 !0.95fl -2.89

! 54 33.6 6fi57.9 !0.958 -2.56

I

I
I
I

I
I

I
I

I
I

I
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SX -.489303 SY
C3 -1.395634 ECC

GHA 78.2757

LAUN(34OAT£ C_C

LNO_ LNCH

AZXTH TIXE

#

*TRU_

101 .iX) 2 30

IOZ.O0 2 34
I03.00 2 38
e,ela _ _ m_

105.00 2 46
106.00 2 49

I07'.00 E 53
JOB.00 2 56

109.00 Z 59
110.00 3 2
II1.130 3 4

1 lZ.00 3 7

113.00 3 9
114.00 3 11

ATLAS CENTAUR/SURVEV_.'W LUNAR TRAJECTCRIE$ FOR 1964-1966

-.79063| S? -.368084 OAO -21.59746 RAO 238.24?59 RN
• 97708§ 5LR I2939.362 RCA 6544.6650 LTA -6.00000 GTA

L_ 342.3882
8,1966 TF 63.643

INJ INJ IN,/ INJ INJ
P8 LAT LO_ TA RT ASC AZNTH

ANOMALY OUT OF _ F_ 84.00 TO 100.00

Z.Z 77.340 20.13 305.37 -5.045 6_.07 113.01

31.8 27.383 |9.69 _35,_ -4.038 63.0.3 113.8'3
45.! Z?.420 |9,L_3 305.0'3 -3.065 63.94 J14.68
"3 2 ........... 2 _Z .........

L=_'.Z LY/'.4T/' 18.40 _04.69 -| .3"_ 6.3..3| 1|6.34
57.9 L:_'.499 |7.98 304.49 -.610 66.19 |17.|6

|6.Z 27.5J? |7,_ 304._ .108 66.8| ||7,99
23.1 77.532 17,14 304.06 .?78 67.37 118.81
19.3 L_.544 |6.74 303.84 J .405 67.89 119.63

5.6 Z?.Sf14 16.3,3 303.61 1.992 68.35 |20.45

42.7 ZT. fl62 15.93 303.37 2.541 68.76 121.27
|1.3 _'r._ |5.53 303. |2 3.0.5_ 6_,j4 |_.09

32.1 L:rt.5?3 15.14 30"4.87 3.539 69.47 1_.9!
45.5 Z?.STt 14.75 :302.61 3.993 69.77 123.73

PAGE 327

372797.7_0 I.AT 28.3J0600 LCN 279.461800
14.00000 T6 667.5000 POL 2

LOM 243.1518

ARRIVAL DATE CEC. JO 1966 18 24 15.4

|NJ INJ |NJ INJ

T|ME RAD VEL PTH

2 41 9.7 6557.2 10.963 -2.49

2 45 39.3 6552.7 I0_967 -1.99
2 49 52.6 6549.4 10.969 -I,52

2 .3734.7 6545.6 10.973 -.68
3 1 5.4 6544.8 10.973 "._0

3 4 23.7 6544.7 10.973 .Off
3 730.6 654fi,0 10.973 .38

3 10_6.8 6545.6 10.973 .69
3 13 13.1 6546.6 10.972 .98

3 15 50.2 654?.8 10.971 1._6
3 |6 18.8 6549.3 10.969 1.51

3_0 3'3.6 6550.8 10.968 J.?fl

3_ 53.0 6552.5 10.967 J.97

I



I

I

I

ATLAS CENTAUR/SURVEVC_ LUNAR TRAJECTC_[E$ F'C_ |_4°1966

Sx -.2561C_ Sv
C3 -1.283009 ECC

GHA 79.2613

LAUNCH DATE OEC

LNCH LNCH

AZHTH TINE

$

_c TRUE
92.00 3 Z4

93.00 3 31

94.00 3 38
95.00 3 44

96.00 3 49
97.00 3 54

98.00 3 59
99,D0 4 3

JO0.O0 4 7

J01 .(30 4 10
102.00 4 13

J03.00 4 16
104.00 4 J9

105.00 4 21
106.00 4 23
107.00 4 26

I08.00 4 Z7
J09.00 4 29

lI0.00 4 3J

III._ 4 32
112.00 4 34
113.00 4 35

114.00 4 36

-.868267 SZ -.424842 OAO -25.14066 RAO 253.56218 RH
.978934 SLR 1?951.465 RCA 6544.6650 LTA -6.00000 6TA

LPH 355.1139

9.1966 TF 62,943

INJ INJ INJ INJ INJ
P8 LAT LONG TA RT AS(: A214TH

A_LYOUTCFRANGE FRCN 84.00 TO 91.00
49.5 27.351 24.02 306.85 -5.050 78.28 105.57
50.4 27.405 23.57 306.77 -3.448 79.95 106.43

18.5 27.458 23.I1 306.68 -1,97J 81.49 107.28

14.8 27.498 22.66 306.57 -.6_4 82.86 Ig_.|Z
41.2 27.528 L_'Z.2| _06.44 .C;O| 84,10 |08.96

39.6 27.549 21.77 506.30 1.712 85.20 109.79

11.9 27.564 21.33 306.J4 2.721 86.18 110.62
20.5 27.574 20.89 305.97 3.635 87.05 111.45

7.4 27.580 20.46 305.79 4.464 87.82 112.27

34.6 27.583 20,03 305.6| 5.2|6 88.50 113.09
44.1 27.583 19.61 _05,41 5.900 89.10 113.91

37.6 27.582 19.19 305.21 6.5_4 89.62 J14,73
16.8 27.580 18.77 _05.00 7.089 _0.07 115.55
43.2 27.576 18.35 304.78 7._d36 90.47 116.37

58.0 27.572 17.94 304.56 8.080 90,81 117.18
2.5 27.567 17,53 304.33 8.514 91,10 118.00

57.6 27.562 I7.13 304.09 8.913 91.34 118.82
44.4 27.§57 |_.73 303.85 9.281 91.55 119.63

23.7 27.552 16.35 303.60 9.619 91.72 120.45

56.1 27.547 15.94 303.35 9.933 91.85 J21.27
22.4 27.541 15.55 303.10 10.223 91.96 122.08

43.1 27.536 15.16 502.83 10.492 92.03 122.90
58.7 27.531 14,78 302.57 10.742 92.08 123.72

PAGE 328

376109.836 LAT 28.310600 LON 279.461800
14.00(300 TB 667.5000 POt. 2

LON 243.1518

ARRIVAL OATE OEC. 11 1966 19 21 25.0

INJ INJ ZNJ INJ

TINE RAO VEL PTH

3 35 57.0 6557.3 10.968 -2.50

3 42 57.9 6550.5 10.974 -1.71
3 4926.0 6546.6 10.977 -.98

3 55 22.3 6544,9 10.978 -.31

4 0 48.7 6544.8 10.978 ._0
4 5 47.1 6546.1 10.977 .85

4 10 19.4 6548.3 10.975 1.35
4 J4 28.0 6551.2 10.973 1.80

4 18 14.9 6554,5 10.970 2.21
4 21 42.1 6558.1 10.967 2.58

4 24 51.6 6561.9 10.964 2.92

4 27 45.1 6565.7 10.961 3.23
4 5024.3 6569.5 10.957 3.51

4 32 50.7 6573.3 10.954 3.76
4 35 5.5 6577.0 10.951 4.00

4 37 10.0 6580.5 10.948 4.21

4 39 5.1 6584.0 10.945 4.41
4 40 51.9 6587.3 10.943 4.59

4 42 31.2 6590.5 10.940 4.76
4 44 3.6 6593.6 10.937 4.91

4 45 29.9 6596,5 10.935 5.06
4 46 50.6 6599.2 10.933 5.19

4 48 6.2 6601.9 10.930 fi.3J

I

I
I
I

I
I

I
I

I
I

I
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I
I
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ATL_ CENTAUR/SURVEYOR LUNAR TRAJECTOR|E5 FOR 1964-|966

SX -.011394 SV -.890803 _ -.454246 OAO -27.01643 RAO 169._67|5 RM

(:3 -1.174049 ECC .980723 SIR 12963.J72 RCA 6544.6650 LTA -6.O'J(X_ GTA

GHA 80.24T0 LPH 9.6507
LAUNO, I DATE b-"EC 10.1966 TF 61.471

LNQ.I LNQ4 ]NJ ]NJ |NJ

A_TH TIHE F_ LAT LONG TA
i

TRUE ANOMALY OJT CF RANGE: FROM 84.00 TO 86.00
87.00 4 20 56.2 L_'.317 26.86 307.41 -5.777

88.00 4 31 27.6 87.407 25.80 307.40 -3.367
89.00 4 41 11.3 27.488 25.33 307.37 -1.145

90.00 4 50 2.9 2'7.533 24.87 307.30 .861
91.00 4 58 .3 L_.563 24.41 307.Z1 2.647

92.00 5 5 3.5 L_J'.578 L63.96 307.09 4,118

93.00 5 11 J4.8 87.583 23.58 306.96 5.588
94.00 5 J6 38.Z Z?.581 23.07 306.81 6.773

95.00 5 21 18.6 Zr.574 _.64 306.65 7.795
96.00 5 25 21.4 ,_J'.565 _.20 _16.48 8.674

97.00 5 88 51.6 L:_.555 Z/.T/' 306.30 9.432
98.00 5 .31 54.E Z'/'.544 Z|._14 306.18 10.067

99.00 5 34 33.2 27.535 ,_D.9| 305.93 10.655
100.00 5 36 52.4 _/'.SEZ 20.48 305.74 |1.149

101.00 5 38 54.8 11.511 20.06 305.54 11.581
JOZ.O0 5 40 43.0 87.501 19.64 305.33 11.961

103.00 5 42 19.0 87.493 19._ 305.17, IE._J6
;u4.uu • 43 44.8 87.485 18.81 3_.91 12.596
105.00 5 45 1.8 8"I.477 18.40 304.69 12.862

106.OO 5 46 11.8 _/'.470 17.99 304.46 13.101

107.00 .5 47 14.0 27.463 17.58 304.23 13.3|6
lOB.O0 5 48 11.1 2'7.457 17.18 304.00 13.510
109.00 5 49 3.3 27.451 16.78 303.76 13.686

110.00 5 49 51.1 27.446 16,58 303.51 13.847

1||.00 5 50 35.1 _J'.44| 15.99 303.26 13.99,1

TRUE ANOMALY OJT _ RANGE F'I_IH 1|8.00 TO 114.00

[NJ INJ
RT ASC A214TH

93.88 101.36

96.51 J08.25
96.9_ 103.18

101.08 103.96
108.90 104.83

104.63 105.67
J06.05 106.50

107.25 107.33
1(_.Z6 100.15

109.11 1(38.97

109.81 109.79
110.39 110.61

110.86 111.43
111.25 112.25

111.56 113.07
111.81 1|3.89

JIE,O0 114.70
J|2.|4 115.52
118.84 116.34

118.31 117.15
118.34 117.97

112.34 118.79
118.38 119.61

J 18.88 120.48

118.21 181.24

PAG£ 329

380169.582 LAT 28.310600 LCN 279.461800
14.000110 TB 667.5000 POt. 2

LCI4 84_..15J8

ARRIVAL OATE 0EC. 12 1966 20 _ B.O

|NJ INJ |NJ |NJ
Tile RAO VEL PTH

4 32 3.7 6561.8 10.969 -2.86
4 48 35.1 6550.3 10.979 -1.67

4 52 J8.B 6545.3 I0.9_3 -.57
5 1 10.4 6545.0 I0.98_I, .45

5 9 7.6 6548.1 10.981 1.31
5 16 11.0 6553.5 10.976 8.09

5 L:_ _.3 6560.1 10.970 2.77
5 E7 45.7 6567.4 10.964 3.35

5 3_ 86.1 6574.7 10.958 3.86

5 36 _B.9 6581.9 10.958 4.L=_
5 39 59.1 6588.8 10.946 4.67

5 43 1.7 6595.1 10.941 4.99
5 45 40.7 6601.0 10.936 5._8

5 47 59.9 6606.4 10.938 5.58
5 50 2.3 6611.3 10.9_7 5.7_

5 51 50.5 6615.8 10.9_4 5.9Z
5 53 26.5 6619.9 10.920 6.09
5 54 58.;3 6685.6 10.917 6.24

5 56 9.3 6687.0 10.914 6.37

5 57 18.7 6630.1 10.912 6.49
5 58 21.5 6633.0 10._09 6.59
5 59 16.6 6635.6 10.907 6.69

6 0 10.8 66_8.0 10.905 6.78

6 0 58,6 6640.8 10.903 6.86
6 I 48.6 6648.3 10.9132 6.93

I



ATLAS CENTAU_/SURVEYC_ LUNAR TRAJECTORIES FOR 1964-1966 PAGE 350

SX .228266 SY -.860176 51 -.4560610AO -27.13320 RAO 284.86209 RM

C3 -1.110043 ECC .981774 SIR 11970.051RCA 6544.6650 LTA -6.0(XJO0 GTA
CHA 81.2526 LPH 22.2127

LAUNCH _ATE OEC 11,1966 TF 62.438

LNCH LNQ4 |NJ INJ INJ ]NJ INJ

A_4TH TIME I:_ LAT LONG TA RT ASC A214TH

* TRUE ANCHALV OUT Or RANGE FRO4 84.00 TO 86.00
87.00 5 22 28.7 27.337 26.26 307.43 -5.231 110.32 101.37
88.(30 5 33 6.3 27.428 25.79 307.42 -2.796 112.98 |02.26

89.00 5 42 54.0 27.499 25.33 507.39 -.565 115.40 103.13
90.00 5 51 47.1 27.544 24.87 307.32 1.441 117.55 103.99

91.0(3 5 59 43.0 27.570 24.4! 507.22 3.218 119.44 104.83
92.00 6 6 42.2 27.581 23.96 507.09 4.770 121.07 105.67

93.00 6 12 47.3 27.583 23.52 _06.96 6.114 1LP_.46 106.50

94.00 6 18 2.8 27.578 23.07 506.81 7.268 123.63 107.33
95.00 6 22 54.4 27.570 22.64 306.64 8.255 124.60 108.15

96.00 6 26 27.8 27.560 22.2D 306.47 9.099 125.40 108.97
97.00 6 29 48.7 27.548 21.1'7 _06.30 9.822 126.07 109.79

98.00 6 32 42.1 27.537 21.54 506.11 10.443 126.61 110.61
99.00 6 35 12.3 27.526 _D.91 505.92 10.979 127.05 111.43

I(30.00 6 37 23.3 27.515 20.49 305.73 11.443 127.40 112.25

lOl.O0 6 39 18.0 27.505 20.06 305.53 11.848 127.68 113.07
102.00 6 40 59.0 27.496 19.64 305.33 12._03 127.90 113.88

103.(30 6 42 L_.5 27.487 |9._J _05.12 12.516 128.06 114.70
104.00 6 43 48.2 27.479 18.81 504.90 12.793 128.18 115.52

105.00 6 44 59.6 27.472 18.40 _04.68 |3.039 128.26 116.54
106.00 6 46 3.8 27.465 17.9'3 304.46 13.260 128._0 117.15

107.00 6 47 1.8 27.459 17.59 504.23 13.459 128.31 117.97
108.00 6 47 54.5 27.453 17.18 303.99 13.638 128.30 118.79
109.00 6 48 42.6 27.447 16.78 503.75 13.B00 128.26 119.60

110.(30 6 49 26.6 27.442 16.38 303.51 13.948 128._D 1_D.42

s

,_ TRUE ANCHALV CUT OF' RANGE FROM 111 .(30 TO 114.00

384995.219 LAT 28.3J0600 LCN 279.461800
J4.00000 T6 667.5000 POL 2

LOH 243.1518

ARRZVAL OATE DEC. J3 1966 21 18 24.6

INJ INJ |NJ INJ

TZI4E RAO VEL PTH

5 33 36.2 6558.2 10.975
5 44 13.8 6548.5 10.983

5 54 1.5 6544.8 10.986
6 2 54.6 6545,7 10.985

6 I0 50.5 6549.8 10.982
6 J7 49.7 6555.9 10,977

6 23 54.8 6583.2 10.971

6 29 10.3 6570.6 10.964
6 33 41.9 6578.4 10.958

6 37 35.3 6585.7 10.952
6 40 56.2 6592.5 10.946

6 43 49.6 6598.8 10.941
6 46 19.8 6604.5 10.936

6 48 30.8 6609.8 J0.932
6 50 25.5 6614.5 10.928

6 52 6.5 6618.8 10.924
6 53 36.0 6622.6 10.921
6 54 55.7 6626.1 10.918

6 56 7.1 6629.3 10.915
6 57 11.3 6632.3 10.913

6 58 9.3 6634.9 10.91|
6 59 2.0 6637.4 10.909

6 59 50.1 6639.6 10.907
7 0 34.1 6641.7 10.905

-2.59
-! • 39

-o26

.71
l .f19
2.36

3.03

3.60
4.09

4.51
4.67

5.17
5.44
5.67

§.87

6.05
6.20
6.54

6,46
6.57

6.67
6.76
6.84

6.91

I
I
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I
I
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I

I
I
I

I
I
I
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ATLAS CENTAUR/SURVEYOR LUNAR TRAJECTORIES FOR ,1964-1966

SX .448585 sv -.782259 .T_ -.432253 OAO -25.61065 RAO 299.83204 RM
C3 -1.0t;1226 ECC .982247 5LR 12973.J48 RCA 6544.6650 LTA -6.00000 GTA

(a.iA 62.Z,183 LPH 34.57Z9

LAUNCH DATE 13EC 12.,1966 'IF 62.834

LNCH LNCH IN] ;NJ |NJ |NJ IN]

AZMTH T]ME P8 I.AT I.._NG TA RT AS(: AZMTH

wx
:#

* TRUE _C:mLV OUT OF RANGE FRCM 84.O0 TO _0._

92.00 6 19 .2 27.33,1 24.47 :306.96 -5.373 ,125.0,1 J04.73

9Z.00 6 26 _3.9 27.._P97 24.0,1 _06.g0 -3.653 J26.83 105.59
93.00 6 33 23.1 27.454 L_3.55 306.62 -2.078 ,17.8.47 |06.45

94.00 6 39 40.8 27.497 23.1,0 306.72 -.648 ,129.95 107.29
95.00 6 45 24.8 27.529 22.65 306.60 .645 ,13,1.27 ,106.,13
96.(XJ 6 50 37.J 27.55,1 22._J 306.46 1.81,1 ,1_.,44 J06.97

97.00 6 55 20.,1 27.566 21.76 306.3,1 2.860 ,1133.47 ,109,80

98.00 6 59 36.4 27.575 2,1.32 306.15 3.805 134.38 |,10.63
99.00 7 3 28.5 27.58,1 Z0.89 305.96 4.654 ,135.,17 111.45

,100.(30 7 6 58.8 27.583 20.46 305.80 5,419 ,135.87 112.27
lO|.O0 7 ,10 9.6 27.583 20.03 305.6,1 6.109 ,136.48 ,1J3.09

I02.00 7 ,13 ;3.0 27.58! 19.61 305.4J 6.733 ,137.00 ,1,13.9,1
103.00 7 15 40.9 27.578 ,19.,19 305._0 7.297 J37.46 ,1,14.73
w4.uu • IB _.u _r._/'4 ZtJ.rT 304.99 i.UU# l._r._ 11_._

J05.00 7 20 16.8 27.570 18.36 304.77 8.273 ,138.,18 1,16.36
J06.00 7 22 17.7 27.565 ,17.95 304.55 6.697 138.46 ,117.J8

107.00 7 24 8.9 27.560 ,17.54 304.32 9.084 ,138.70 ,1,18.1X)
,108.00 7 25 5,1.4 27.555 J7.,13 304.08 9.438 ,138.89 '1J8.8,1
109.00 7 27 26.2 27.549 ,16.73 303.84 9.764 ,139.05 119.63

110.00 7 28 54.0 27.544 ,16._4 _03._0 |0.063 |38.,17 ,120.45

lll.O0 7 30 15.5 27.539 J5.94 _03.35 ,10.359 ,139.26 l:Z,1.26
J,12.00 7 3,1 3J.5 27.534 ,15.55 _03.09 ,10.593 l_:J.32 ,12"Z.08

J,13.00 7 32 42.4 27.529 ,15.16 302.83 ,10.829 138.35 ,122.90

114.013 7 33 48.7 27.524 ,14.76 302.56 ,1,1.048 J39.56 J23.72

PAGE }3,1

3899,12.699 LAT 28.310600 LON 279.461600

,14.00000 TB 667.5000 POL 2
LCM 243.,1518

ARRIVAL DATE DEC. ,14 J966 22 J4 ,1J.7

|NJ JNJ ,1NJ IN]
TJME RAD VEL PTH

6 30 7.7 6556.9 ,10.976 -2.66
6 37 37.4 655,1,3 10.962 -J.8,1
6 44 30.6 6546.8 10.986 -J.03

6 50 48.3 6544.9 |0.967 -.32

6 56 32.3 6544.9 10.987 .32
7 ,1 44.6 6546.3 ,10.986 .90

7 6 27.6 6548.7 J0.964 J.42
7 ,10 43.9 655J.8 ,10.982 J.69

7 ,14 36.0 6555.4 ,10.979 _.31
7 ,16 6,3 6559.2 ,10.975 8,69

7 2,1 ,17.,1 6563.,1 10.972 3.03
7 24 ,10.5 6567.1 ,10.969 3.34

7 26 48,4 6571.0 |0,965 3.62

7 3,1 24.3 6578.6 ,10.959 4.10

7 33 25.2 6582.2 10.956 4.31
7 35 ,16.4 6585.6 ,10.953 4.50

7 36 58.9 6588.9 ,10.950 4.68
7 38 33.7 6592.0 ,10.948 4.84

7 40 1.5 6594.9 10.945 4.99
7 4J 23.0 6597.7 J0.943 5.12

7 42 39.0 6600.4 |0.94| 5.25
7 43 49.9 6602.9 J0.939 5.37

7 44 56.2 6605.3 ,10.937 5.47

I



ATLAS CENTAUR/SURVEY'DR LUNAR TRAJECTORIES FOR 1964-1966 PA G£ 3 3Z

sx .638943 SY
C3 -1.050602 ECC

ca-lA 83.2039

LAUNCH DATE DEC

LNO4 LNCH

AZMTH TIHE

TRUE

99.00 7 15
I00.00 7 20

lOl.O0 7 24

102.00 7 28
SO3.00 7 32
104.00 7 36

J05.00 7 39
lO6.0O 7 4Z

107.00 7 45
108.00 7 48

109.00 7 51
110.OO 7 53

111.00 7 55
112.OO 7 58

113.00 8 0
114.OO 8 2

-.66525a 5Z -.386250 OAO -22.72137 RAO 313.84427 RH
.982750 SLR IZ976.442 RCA 6544.6650 LTA -6.00000 GTA

LPH 46.5802

13,1966 TF 63.439

INJ XNJ XNJ INJ ZNJ

PB LAT LONG TA RT ASC A2'MTH

ANCe4ALYOUTOFRANGE FROM 84.00 TO 98.00
17.6 27.340 20.98 305.74 -5.244 138.88 111.36

3.6 27.377 20.54 305.59 -4.170 139.93 112.20
30.7 27.417 20.10 305°44 -3.164 140.90 113.04

40.2 27.450 19.66 305.28 -2.232 141.78 113.87
33.3 27.477 19.23 305.11 -1.367 142.58 114.70
1|.2 27.500 18.80 304.92 -.56§ 143.30 115.52

34.9 27.518 18.38 304.73 .179 143.96 116.35
45.6 27.534 17.96 304.52 ,870 144.55 117.17

44.3 27.546 17.54 304.31 1.513 145.08 117.99
31.8 27.556 17.13 304.09 2.110 145.56 118.81

9.1 27.564 16.73 303.66 2.667 145.99 119.63

37.0 27.570 16.32 303.62 3.186 146.37 120.45
56.3 27.574 16.92 303.38 3.670 146.71 121.27

7.5 27.578 15.53 303.13 4.123 147.01 122.09
1J.4 27.580 lfl.J3 302.87 4.546 147.27 J22.91

8,4 27,582 14.75 302.61 4.943 147.50 123.73

394610.289 LAT 28.310600 LON 279.461800

14.00000 TB 667.5000 POL 2
LCM 243.15J8

ARRIVAL DATE DEC. 15 1966 23 6 9.5

INJ |NJ JNJ XNJ
TXME RAO VEL PTH

7 26 25.1 6558.3 10.978 -2.60

7 31 11.1 6553.3 10.982 -2.07
7 35 38.2 6549.6 10.985 -J.fl7

7 39 47.7 6547.1 10.987 -|.11
7 4340.8 6545.6 10.988 -.68
7 47 18.7 6544.8 10.989 -._8

7 50 42.4 6544.7 10.989 .09
7 53 53.1 654fi.0 10.989 .43

7 56 51.8 6545.8 10.988 .Tfl
7 59 39,3 6546.9 10.987 J.Ofl

8 2 16.6 6548.2 10.986 1.32

8 4 44.5 6549.7 10.985 1.58
8 7 3.8 6551.3 10.983 I.SZ

8 9 15.0 6553.J 10.982 2.04
8 11 18.9 6554.9 10.980 2.25

8 J3 15.9 6556.8 10.979 2.45

I
I
I

I
I
I

I
I
I
I
I

I
I

I
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I
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ATLAS CENTAUR/SURVEYL'_ LUNAR TRAJECTORZE$ FCR ]964-]966

sx .7923Z0 SY
C3 -1.0260C_ ECC

G_A 84.1896

LAUNCH 0ATE 0EC

LNCH LNCH

An4TH TiME

@

_X

! I0.00
111 ._0

112.00

213.00
1.14.OO

-.518130 _ -.322134 OAO -18.79204 RAO 3Z6.61770 Re4

• "383317 _ 129L10.|48 RCA 6544.6650 LTA -6.00000 GTA
LPH 58.2486

14,1966 IT 64.103

ZNJ |NJ JNJ ZNJ INJ

08 LAT LONG TA RT ASC AZMTH

TRUE ANCHAI.Y OUT OF RANC._ F/_CM 84.00 TO 109.00

8 9 31.4 _t.328 16.44 303.40 -5.579 |51.|3 110.39

8 lZ 46.4 2?.347 16.0,I 303,18 -4.888 151.71 |21.22
8 15 52.1 27.3?5 15.63 302.95 -4._5 152.L='6 IL_'Z.04

8 18 49.1 27.401 15.23 30_.'PZ -3.598 152.77 1,,'*;"_.87
8 21 37.9 27.423 14.84 302.47 -3.1306 153,23 123.69

THE e4COd CCCE_SNOT _ THE 243.1518 _IOIAN ON DEC IT 1966

PAGE 333

398692.648 LAT 28.310600 LCN _79.461800

14.00000 T8 667.5000 POt- 2
LOM Z43.|5|B

ARRIVAL 0ATE OEC. 16 1966 E3 53 58.B

_NJ ZNJ INJ /NJ

T|f._ RAO VEL PTH

8 _O 38.9 6560.1 ]0.978 -2.77

8 23 53.9 6556.5 10.981 -2.42
8 26 59.6 6553.5 10.983 -2.09

8 29 56.6 655].] 10.985 -].78

8 32 45.4 6549.1 ]0.987 -1.49

I


